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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 International Standard provides a classification system for tubular cored electrodes in terms of
tensile properties, impact properties, chemical composition of the all-weld metal, type of electrode
core, shielding gas, and welding position. The ratio of yield to tensile strength of weld metal is generally
higher than that of the parent metal. 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 strengths, selection of consumables is made by reference to
column 3 of Table 1A or Table 1B.

Of ngte-isthatthe-mechanical-propertiesof-al-weld-metal-testspeeimensused-te-elassify the tubular
coredl electrodes will vary from those obtained in production joints because of the differencgs in welding
procedure such as electrode size, width of weave, welding position, and parent metal Comppsition.

The flassification in accordance with system A is mainly based on EN 758:1997. Phe clagsification in
accordance with system B is mainly based upon standards used around the Pacific Rim.

© ISO 2015 - All rights reserved v
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Welding consumables — Tubular cored electrodes for gas
shielded and non-gas shielded metal arc welding of non-
alloy and fine grain steels — Classification

1 Scope

This
with
cond
ami
with

This

base
systd

I
4

4

1

2) 1

q

3) 1

1

[tisy
of py
ford

2

The {
and
undg

ISO §
prod

of 27 ] of all-weld metal in accordance with thisnternational Standard.

Normative references

International Standard specifies requirements for classification of tubular cored
or without a gas shield for metal arc welding of non-alloy and fine grain steels-in-th
ition or in the post-weld heat-treated condition with a minimum yield strength.ofup ta
imum tensile strength of up to 570 MPa. One tubular cored electrode can be tested a
different shielding gases, if any.

International Standard is a combined specification providing classification utilizi
l upon the yield strength and the average impact energy of 47 JCof-all-weld metal
m based upon the tensile strength and the average impact energy of 27 | of all-weld m

tlectrodes classified to the system based upon the yield strength and the average imp4
|7 ] of all-weld metal in accordance with this Internatienal Standard.

tlectrodes classified to the system based upon the tensile strength and the average inj

Paragraphs and tables which have neither the suffix letter “A” nor the suffix letter “B” aj
o all tubular cored electrodes classified.in accordance with this International Standar

ecognized that the operating characteristics of tubular cored electrodes can be modifig
Ised current, but for the purposes of this International Standard, pulsed current is ng
etermining the electrode classification.

ollowing referefieed documents, in whole or in part, are normatively referenced in th
pre indispensable for its application. 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

electrodes
e as-welded
500 MPa or
hd classified

g a system
r utilizing a
etal.

Paragraphs and tables which carry the suffix letter “A’~ate applicable only to tupular cored

ct energy of

Paragraphs and tables which carry the suffix letter “B” are applicable only to tupular cored

pact energy
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ISO 3

gty armta armcu-prottssts

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

[SO 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
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IS0 15792-2:2000, Welding consumables — Test methods — Part 2: Preparation of single-run and two-run

technique test specimens in steel

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

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

3 Classification

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

impact propierties of the all-weld metal obtained with a given electrode. The two designation appredches
include additional designators for some other classification requirements, but not all as will b€ [clear
from the folJowing. In most cases, a given commercial product can be classified in both systems. Then,

either or both classification designations can be used for the product (see Annex A).

The classififation includes all-weld metal properties obtained with a tubular cdred electrodg and
appropriate| shielding gas combination as given below. With the exception of the symbol for we|ding
position which is based on ISO 15792-3, the classification of gas shielded tubular cored electjodes
is based on|the 1,2 mm electrode size or if this size is not manufactured, the next larger diameter
manufacturpd. The classification of self-shielded tubular cored electrodes is based on the 2,4 mm

diameter or|the largest diameter manufactured if less than 2,4 mm.

3.1A Classjfication by yield strength and
47 J impact|energy

The classifi¢ation is divided into eight parts.

1) The first part (T) indicates a tubular cored
electrode.

2) The secdnd part gives a symbol indicating
the yield strength and elongation of all-weld
metal for mylti-run technique or the strength
of the parer:lf material used in classification for
the single-riin technique (see Table 1A or
Table 2A).

3) The third part gives a symbel indicating the
impact properties of all-weld-metal or welded

joint (see Table 3).

3.1B C(lassification by tensile strength and
27 J impaect-energy

The classification is divided into nine parts.

1)<CThe first part (T) indicates a tubular cored
electrode.

2) The second part gives a symbol indicatin
the tensile strength and elongation of all-we
metal for multi-run technique or the strengt
of the parent material used in classification
the single-run technique (see Table 1B or
Table 2B).

o = Q.09

r

3) The third part gives a symbol indicating
the impact properties of all-weld metal (see
Table 3). The symbol “U” added as an optiona
supplemental designator at or near the end g
the complete tubular cored electrode

designation indicates that the deposit meets
an average optional requirement of 47 ] at tHe

N —

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

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

6) The sixth part gives a symbol indicating the
shielding gas (see 4.6).

daciagnatad p]f\f\vpy tact famnaratiien

T ST ottt o oroT oottt p tTroaturcs

4) The fourth part gives a symbol indicating
the usability characteristics of the electrode
(see Table 5B).

5) The fifth part gives a symbol indicating the
welding position (see Table 6B).

6) The sixth part gives a symbol indicating the
shielding gas (see 4.6). The letter “S” added to
this designator indicates that the electrode is
classified for single-pass welding.

© ISO 2015 - All rights reserved
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7) The seventh part gives a symbol indicating
the welding position (see Table 6A);

8) The eighth part gives a symbol indicating

ISO 17632:2015(E)

7) The seventh part gives a symbol indicating
whether the classification tests were conducted
in the as-welded (A) or post-weld heat-treated
condition (P). If the electrode has been
classified in both conditions, the symbol AP
shall be added to the classification. This
designator is omitted in the classification for
single-pass welding electrodes as these are
tested only in the as-welded condition;

8) The eighth part gives a symbol indicating

the Hydrogen content of deposited metal (see
Table¢ 7).

the chemical composition of all-weld metal
(see Table 4B). The symbol is omitted for weld
deposits conforming to the “Nojsymbpol” in
Table 4B.

9) The ninth part gives'a symbol indicating the
hydrogen content of deposited metal|(see
Table 7).

Electrodes cambe classified under any number
of classifications for either or both thee
as-welded. and post-weld heat-treated condition.

In both systems, the electrode classification shall includevall compulsory sections and |can include

optidnal sections as outlined below.

3.2A| Compulsory and optional sections in
the dlassification by yield strength and 47 ]
impact energy

a) Cpmpulsory section

This|section includes the symbols for{type of
product, strength and elongation,impact
propgrties, chemical compositiof;‘type of
electirode core, and shieldinggas, i.e. the
symbols defined in 4.1, 4.2-1A74.2.2, 4.3A, 4.4,

3.2B Compulsory and optional se¢tions in
the classification by tensile strength and
27 J impact energy

a) Compulsory section

This section includes the symbols for|type of
product, strength and elongation in the
as-welded condition or post-weld hegt-treated
condition, welding positions for which the
electrode is suitable, usability charagteristics,

4.5A

and 4.6.

shielding gas, impact properties, and
composition, i.e. the symbols defined
4.2.1B,4.2.2,4.3B,4.4,4.5B,4.6,4.7, 4

chemical
in 4.1,
nd 4.9B.

b) (ptional section

Thissectiemincludes the symbols for the
weldfingpositions for which the electrode is
suitable/and the symbol for hydrogen content,

b) Optional section

This section includes the symbol “U” to indicate
that the weld metal has an average 0f 47 ]
impact energy at the classification test

i.e. the symbols defined in 4.7 and 4.8.

temperature and the symbol for hydrogen
content, i.e. the symbol “U” defined in 4.3B and
the symbols defined in 4.8.

The full designation shall comprise the compulsory symbols and can include optional symbols
chosen by the manufacturer. The full designation (see Clause 10) shall be used on packages and in the

manufacturer’s literature and data sheets.

4 Symbols and requirements

4.1 Symbol for the product/process

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

© ISO 2015 - All rights reserved
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4.2 Symbol for tensile properties of all-weld metal or welded joint

4.2.1 Multi-run technique

4.2.1A Classification by yield strength and 4.2.1B Classification by tensile strength
47 ] impact energy and 27 J impact energy

For products suitable for single- and multi-run For electrodes suitable for single- and
welding, the symbol in Table 1A indicates yield multi-run welding, the symbol in Table 1B
strength, tensile strength, and elongation of the indicates yield strength, tensile strength, and
all-weld metal in the as-welded condition elongation of the all-weld metal in the
determined|in accordance with 5.1A. as-welded condition or in the post-weld

heat-treated condition determined in
accordance with 5.1B.

Classificatidn of products suitable for both single- and multi-run welding does not require the sipgle-
run test of 5.2.

Table 1A|— Symbol for tensile properties Table 1B — Symbol fer-tensile propertilfs
by multi{run technique (classification by by multi-run technique (classification by
yield strength and 47 ] impact energy) tensile strength and 27 ] impact energy)
Minimum . . Minimum Tensile Minimpm
. Tensile | Minimum :
yield s b yield strength | elongatjonb
Symbol | strengtha strength | elongation Symbol | " strengtha
MPa MPa % MPa MPa %
35 355 440 to 570 22 43 330 430 to 600 20
38 380 470 to 600 20 49 390 490 to 670 18
42 420 500 to 640 20 55 460 550 to 740 17
46 460 530 to 680 20
57 490 570to 770 17
50 500 560 to 720 18
a Foryield gtrength, the lower yield, Re1,iSused a Foryield strength, the lower yield, Re1, is used
when yieldirlg occurs. Otherwise, the 0;2.% proof when yielding occurs. Otherwise, the 0,2 % proqf
strength, Rp¢, 2, is used. strength, Rpo,2, is used.
b Gauge length is equal to five timesthe test speci- b Gauge length is equal to five times the test spdci-
men diametgqr. men diameter.

4.2.2 Single-run technique

For tubular [cored €lectrodes suitable for single-run welding only, the symbol in Table 2A or Table 2B
indicates stfength of the welded joint in the as-welded condition in relation to the parent materialjused
in single-run té€sts satisfactorily completed in accordance with 5.2.

4 © IS0 2015 - All rights reserved
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Table 2A — Symbol for tensile properties
by single-run technique (classification by
yield strength and 47 ] impact energy)

ISO 17632:2015(E)

Table 2B — Symbol for tensile properties
by single-run technique (classification by
tensile strength and 27 ] impact energy)

Minimum parent | Minimum tensile . .
Lo Minimum tensile strength of the
material yield | strength of the .
Symbol strength welded joint Symbol | Parent metal and of the welded joint
MPa MPa MPa
o1 395 470 43 430
4T 420 520 49 490
55 550
5T 500 600
57 570
4.3 | Symbol for impact properties of all-weld metal or welded jojint

4.3A| Classification by yield strength and
47 J Jmpact energy

The $ymbol in Table 3 indicates the
temperature at which an impact energy of 47 ]
is achieved under the conditions given in 5.1A
or 5.p. Three test specimens shall be tested.
Only|one individual value can be lower than
47 ], but not lower than 32 J.

Whep an all-weld metal has been classified for a certain temperature, it automatically cover

4.3B C(lassification by tensile stre
27 ] impact energy

The symbol in Table 3 indicates the
temperature at which an impact eneff
is achieved in the as-welded conditio
post-weld heat-treated condition un

Two of the three remaining values s
greater than the specified 27 ] level.

be tested when the optional supplem
designator “U” is used to indicate th
deposit will meet a minimum impact
47 | at the test temperature. The imp
shall be determined by the average o
test specimens. The average of three
shall be 47 ] or greater. Only one indi
value can be lower than 47 J, but not
32].

ngth and

gy of 27 ]
h or in the

ntal

the weld
energy of
hct value

f the three
values
yidual
ower than

s any higher

temperature listed in Table 3.

NOTE

© ISO 2015 - All rights reserved
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Table 3 — Symbol for impact properties of all-weld metal or welded joint

Temperature for minimum average
Symbol impact energy of 47 Ja,b or 27 Jc
°C
VA No requirements
Ab or Ye +20
0 0
2 =20
3 -30
4 -40
5 =50
6 -60
7 =70
8 -80
9 -90
10 -100
a Only the symbol Z is used for electrodes for the single-run technique.
b Classification by yield strength and 47 ] impact energy.
c Classification by tensile strength and 27 ] impact energy:

4.4 Symbol for chemical composition of all-weld metal

The symbol|in Table 4A or Table 4B indicates the chemical composition of all-weld metal determinjed in
accordance with Clause 6.

6 © IS0 2015 - All rights reserved
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4.5 Symbol for type of electrode core or for the usability characteristics of the electrode

4.5A C(lassification by yield strength and 4.5B C(lassification by tensile strength and
47 J impact energy 27 ] impact energy

The symbol in Table 5A indicates different The symbol in Table 5B indicates the usability
types of tubular cored electrodes relative to characteristics of the electrode.

their core composition and slag characteristics.
Manufacturers shall provide information on
recommended polarity.

Table 5A — Symbol for type of electrode
cdre (classification by yield strength and

47 J impact energy)
Symbol | Characteristics Types of Shielding
weld gas
Rutile, slow- Smgle-and .
R £ . multiple Required
reezing slag
pass
Rutile, fast- Smgle-and .
P . multiple Required
freezing slag
pass
Single and
B Basic multiple Required
pass
Single and
M Metal powder multiple Required
pass
v Rutile or Single Not
basic/fluoride pass required
Basic/fluoride, Single and
. . Nat
w slow-freezing multiple )
required
slag pass
Basic/fluoride, Single and
. . Not
Y fast-freezing multiple .
required
slag pass
Z Other types
NOTE A description of the characteristics of each of the
types of core is given in Annex’B,

4.6 | Symbol for shielding gas

The $ymbels for shielding gases shall be in accordance with ISO 14175 except that the symbol NO shall
be ugedfor non-gas shielded tubular cored electrodes.
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4.7 Symbol for welding position

The symbols in Table 6A or Table 6B indicate the positions for which the electrode is suitable for
classification to ISO 17632-A or ISO 17632-B in accordance with ISO 15792-3 (see Clause 7 for testing
requirements).

Table 6A — Symbol for welding position
(classification by yield strength and 47 ]

impact energy)

Table 6B — Symbol for welding position
(classification by tensile strength and 27 ]

impact energy)

In accordand

e with 1SO 6947:2011.

4.8 Symbh

The symbol
given in ISO

3690.

Symbol Welding positionsa Symbol Welding positions2

1 PA, PB, PC, PD, PE, PF, PG 0 PA, PB
2 PA, PB, PC, PD, PE, PF 1 (PF E?i)fc);]?’oprc('PPFDégg PG)
3 PA, PB a PA = Flat position
4 PA PB = Horizontal vertic¢aDposition
5 PA, PB, PG PC = Horizontal pasition

a PA = FIqt position PD = Horizontal'‘overhead position
PB = Hdrizontal vertical position PE = Overhéad position
PC = Hdrizontal position PF = Vertical up position
PD = Hdrizontal overhead position PG&EVertical down position
PE = Ovlerhead position In accordance with ISO 6947:2011.
PF = Vertical up position
PG = Veytical down position

ol for hydrogen content 0f deposited metal

s in Table 7 indicate the hydrogen content determined in accordance with the me

Table /= Symbol for hydrogen content of deposited metal

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

thod

When the symbol for hydrogen content in accordance with Table 7 is included in the classification, the
manufacturer shall state in their 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
the required limit.

12
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4.9 Symbol for condition of postweld heat treatment of all-weld metal

49A C(lassification by yield strength and
47 J impact energy

Classification is based upon mechanical
properties of the all-weld metal in the
as-welded condition only. No symbol is used to
indicate this.

49B C(Classification by tensile strength and
27 ] impact energy

If the 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 condition of post-weld heat
treatment shall be as specified in 5.1.3B and

5 Mechanical tests

5.1 | Multi-run technique

5.1A
47]

Classification by yield strength and
mpact energy

Tensjle and impact tests and any required
reteqts shall be carried out on weld metal
preppred as described in 5.1.1A and 5.1.2, in
the as-welded condition using an all-weld
metd], test assembly type 1.3 in accordance
with{ISO 15792-1:2000 using

1,2 mim for gas shielded electrodes or, if this
size {s not manufactured, the next larger:
diamjeter manufactured, and 2,4 mm'for
self-ghielded electrodes, or the largest size
manfifactured if less than 2,4 prm.

Wheh the manufacturer specifies hydrogen removal treatment for tensile test specimen,

done€|in accordance witltlSO 15792-1:2000.

5.1.1 Preheating.and interpass temperatures

5.1.1A Classification by yield strength and
47 J impactenergy

Prehgating is not required. Welding can start

the symbol F shall be added to the
classification. If the electrode has\be¢n

classified in both conditions, the-symbol AP
shall be added to the classification.

5.1B Classification by tensile stre
27 J impact energy

Tensile and impact tests shall be cart
weéld metal prepared as described in
5.1.2,and 5.1.3B in the as-welded con
and/or in the post-weld heat-treated
using an all-weld metal test assembly
in accordance with

[SO 15792-1:2000 using 1,2 mm

for gas shielded electrodes or if this s
manufactured, the closest diameter

ngth and

ied out on
5.1.1B,
dition
condition
rtype 1.3

ize is not

manufactured and 2,4 mm for self-shjielded

electrodes or the closest size manufa

5.1.1B C(lassification by tensile st
and 27 ] impact energy

Preheating and interpass temperatuj

ctured.

it should be

ength

es shall be

fromToom temperature. The Interpass
temperature shall be measured using
temperature indicator crayons, surface
thermometers, or thermocouples (see
ISO 13916).

The interpass temperature shall not exceed
250 °C. If after any pass this interpass
temperature is exceeded, the test assembly
shall be cooled in air to a temperature below
that limit.

© ISO 2015 - All rights reserved

selected Ior the appropriate weld me

al type

from Table 8B. The preheating and interpass
temperature shall be measured using
temperature indicator crayons, surface
thermometers, or thermocouples (see

[SO 13916).

The interpass temperature shall not exceed the
maximum temperature indicated in Table 8B.
If after any pass this interpass temperature is
exceeded, the test assembly shall be cooled in
air to a temperature within that range. If below
interpass, reheat into interpass range.
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Table 8B — Preheating and interpass
temperatures (classification by tensile
strength and 27 J impact energy)

o Preheat Interpass
Composition temperature temperature
designation oc sc
Room
No symbol, K temperature
M3, SMZ, N1, NZ, 150 + 15
N3, N5,N7, CC, 100 min
NCC,NCC1, N1M2, :
N2M2, N3M2
5.1.2 Profredure requirements for welding multi-run test assemblies
The proceduires used for the welding of multi-run test assemblies shall confotm to the requirenpents
given in TabEe 9A or Table 9B.
Table 9A — Pass and layer sequence for Table 9B=- Pass and layer sequence for
multi-fun electrode classifications multi-run electrode classifications
(classification by yield strength and 47 ] (classification by tensile strength and 27 ]
impact energy) impact energy)
Passes per layer Required | Passes per layer
. . Number
Diameter Number Diameter| average . f
mm First layer Other of layers mm heatinput | First | Other 1 ;I
layersa kj/mm layer | layersa | layers
0,8 lor2 2or3 6'to 9 0,8 0,8to 1,6 lor2 2or3 6109
0,9 0,9
e 1or2 20r3 6t09 vy | 10020 | 1orz | 20r3 | 69
14 lor2 2013 5t08 L4 1 10t022 | 1or2 | 2or3 | 518
1,6 1,6
2,0 lor2 2or3 5to 8 2,0 1,4to0 2,6 lor2 2or3 5to 8
2,4 1or2 2or3 4to08 2,4 1,6 to 2,6 lor?2 2or3 4o 8
2,8 1002 2or3 4to7 2,8 2,0to 2,8 lor?2 2or3 4to7
3,2 1, 0r 2 2 4t07 3,2 2,2to 3,0 1or2 2 4107
4,0 1 2 4to7 4,0 2,6t03,3 1 2 4to7
a The final layer can have four passes. a The final layer can have four passes.

14 © IS0 2015 - All rights reserved
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5.1.3 Post-weld heat treatment (PWHT) condition

5.1.3A C(lassification by yield strength and
47 ] impact energy

No PWHT condition is used in this specification.

5.1.3B C(lassification by tensile strength
and 27 ] impact energy

Test assemblies made with electrodes classified
in the PWHT condition shall be heat treated at
620°Cx15°Cfor1h (+105 min). The furnace
shall be at a temperature no higher than 315 °C
when the test assembly is placed in it. The
heating rate from that point to the

5.2 | Single-run technique

620 °C = 15 °C holding temperature shall not
exceed 220 °C/h. When the holdinig time has
been completed, the assemblyshall be allowed
to cool in the furnace to a témperature below
315 °C at a rate not exceeding 195 °Cfh. The
assembly can be remoyved from the fyrnace at
any temperature below 315 °C and allowed to
cool in still air to@@om temperature.

Tens|le tests shall be carried out in the as-welded condition using a test assembly type 2.1 or 2.3 in

accordance with ISO 15792-2:2000. Impact testing is not ¥equired for single-run technique

Test pssembly and welding conditions shall correspond to the range recommended by the manufacturer

and ghall be recorded to demonstrate compliance with this International Standard.

6 Chemical analysis

Chenpical analysis is performed on apy-suitable all-weld metal test specimen. The referen¢e method is
that described in ISO 6847. Any analytical technique can be used, but in case of dispute, reference shall

be miade to established published methods.

7 Rounding procedure

For the purposes of(determining compliance with the requirements of this International Standard,
the actual test values 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 Internationpl Standard,
the heasured values shall be converted to the units of this International Standard befofe rounding.
If an|arithmétic average value is to be compared to the requirements of this Internationpl Standard,
rounding shall be done only after calculating the arithmetic average. If the test method citedl in Clause 2
contfins instructions for rounding that conflict with the instructions of this Internationpl Standard,

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

8 Fillet weld test

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

© ISO 2015 - All rights reserved
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8A C(Classification by yield strength and 47 ] 8B Classification by tensile strength and
impact energy 27 ] impact energy

The plate material shall be selected from the For the electrodes classified as symbol 0 in
range of materials for which the electrode is Table 6B, the fillet weld test shall be
recommended by the manufacturer or shall be performed in the PB position. For the
unalloyed steel of 0,30 % C maximum. The fillet electrodes classified as symbol 1 in Table 6B,
welds shall be deposited as a single run using the fillet weld test shall be performed in the
the diameter of electrode and welding position PE and PF or PG positions.

shown in Tapte T0A-Throatthickness; teg
length, and gonvexity shall conform to the
requirements of Table 10A.

=)

The plate material shall be unalloyed steel
0,30 % C maximum. The welding procedure
and the size of the electrode to be tested shall
be as selected by the manufacturer./The fillgt
welds shall be deposited as a sifigle pass.

Table 10A — Test requirements for fillet The maximum convexity and leg length
welds (classification by yield strength and difference shall confornito-the following
47 J impact energy) dimensional requirerhents:
pifi‘:ibo"r} ;’Ofr Test | Electrode | Throat fsga’l‘;fg“t‘l? Maximum a) maximum convexity
classification  [POSIIO™ | - SizeT | tCkNESS | gygpeonce | COMVEXILY 2,0 mm fof,%x'7,0 mm in measured fillet
mm mm mm mm weld size;
lor2 PB 2,4 5,5 min. 2,0 3,0 2,5 mm for = 7,0 mm in measured fillet
3 PB 2,4 5,5 min. 2,0 3,0 weld size;
5 PB 24 |55min. | 20 3,0 b)> maximum leg length difference (mm)
lor2 PR 24 |7.0max. _ 20 =0,5 x [fillet weld size (mm])] - 0,5.
1,20r5 PD 120 |45max. | 15 2,5 Incomplete fusion at the root of the welg
lors PG | 12 | 45max | - 15¢ shall not exceed 20 % of the total length| of
the weld.

3 Where the|largest size claimed for positional welding is smaller than
that specified, yse the largest size and adjust criteria pro rata.

b or largest gize made up to 2,4 mm.

€ Maximum pize for which positional classification i§ sought.

4 Oras recofimended by the manufacturer.

€ Maximum foncavity.

9 Retests

If any test failsto'meet the requirement, that test shall be repeated twice. The results of both retests
shall meet theZequirement. Specimens for the retest could be taken from the original test assemhly 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 specification for
that classification.

In the event that during preparation or after completion of any test it is clearly determined that
prescribed or proper procedures were not followed in preparing the weld test assembly or test
specimen(s) or in conducting the tests, the test shall be considered invalid without regard to whether
the test was actually completed or whether the test results met or failed to meet the requirement.
That test shall be repeated following proper prescribed procedures. In this case, the requirement for
doubling the number of test specimens does not apply.
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Technical delivery conditions shall meet the requirements given in ISO 544 and I1SO 14344.

11 Examples of designation

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

11A Classification by yield strength and
47 ] impact energy

11B Classification by tensile strength and

27 J impact energy

EXAMPLE 1:

A tubular cored electrode (T) for gas shielded
arc welding deposits a weld metal with a
minimum yield strength of 460 MPa (46) and a
minimum average impact energy of 47 | at

-30 9C (3) in the as-welded condition and has

a chgmical composition of 1,1 % Mn and

1,0 % Ni (1Ni). The electrode with a basic type
core|(B) was tested under mixed gas (M21)
and ¢an be used in all positions (1). Hydrogen
is defermined in accordance with ISO 3690 and
does|not exceed 5 ml/100 g deposited metal
(H5)

EXAMPLE 1:

A tubular cored electrode (T) forgas
arc welding deposits a weld/metal wi
minimum tensile strength 6f'550 MP

shielded
th a
h (55) and

a minimum average impact energy of 27 | at

-40°C (4) in the as-welded condition

(A). The

symbol “U” added-as-an optional supplemental

designator indicates that the deposit
meets a mininum optional requirem|

also
ent of 47 |

at the designated Charpy test temperature

(=40 °@)» The electrode with a usabil

ty

desighator (T5) was tested using mixed gas

(M21) and can be used in all position|
weld deposit has a chemical composi
1,1 % Mn and 1,0 % Ni (N2). Hydroge

5 (1). The
Fion of
nis

determined in accordance with ISO 3690 and
does not exceed 5 ml/100 g deposited metal
(H5).
Thislis designated as follows: This is designated as follows:
ISP 17632 A - T46 3 1Ni BM21 1 H5 IS0 17632-B - T55 4 T5-1 M21 A{N2-U
H5
Compulsory section: Compulsory section:
ISP 17632-A - T46 3“1Ni B M21 IS0 17632-B - T55 4 T5-1 M21 A{N2
wherte where
ISO 17632-A ¢is‘the number of this [SO 17632-B is the standard numbgr of this
International Standard with International Standard with
classification by yield strength classification by tensile strength
and 47 ] impacts; and 27 ] impacts;
T indicates a tubular cored T indicates a tubular cored
electrode/metal arc welding (see electrode;
4.1);
46 represents the tensile properties 55 represents the tensile properties
(see Table 1A); (see Table 1B);
3 indicates impact properties of 47 ] 4 indicates impact properties of

minimum (see Table 3);

© ISO 2015 - All rights reserved

27 ] minimum (see Table 3);
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is the chemical composition of
all-weld
metal (see Table 4A);

is the type of electrode core (see

Table 5A);

is the shielding gas (see 4.6);

is the welding position (see
Table 6A);

T5 is the usability designator
(see Table 5B);

H5

EXAMPLE 2

A tubular cg
arc welding
single-run t
strength of

requiremen
electrode w
was tested U
in flatand h
Hydrogen is
[SO 3690 an|
deposited m

is the hydrogen content (see
Table 7).

red electrode (T) for gas shielded
deposits a weld metal using a
pchnique with a minimum yield
855 MPa (3T) and no impact

[ in the as-welded condition. The
th a rutile, slow freezing slag (R)
inder CO; gas (C1) and can be used
prizontal vertical position (3).
determined in accordance with

d does not exceed 10 ml/100 g
etal (H10).

1 is the welding position
(see Table 6B);

M21 is the shielding gas (see 4.6);

A indicates tested in the as-welded
condition;

N2 is the chemical compositien oIf
all-weld metal (see Table 4B);

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

H5 is\the hydrogen content (see
Table 7).

EXAMPLE 2:

A tubtilar cored electrode (T) for gas shieldg
arcwelding deposits a weld metal using a
single-run technique (S) with a minimum
tensile strength of 490 MPa (49). The electr
with a usability designator (T2) was tested

using COz gas (C1) and can be used in flat and

horizontal vertical position (0). The absence
a chemical composition designator indicateg
that the all-weld metal composition conforn
to the “No symbol” (Table 4B). Hydrogen is
determined in accordance with ISO 3690 an
does not exceed 10 ml/100 g deposited met4
(H10).

This is designated as follows:
ISO 17632-B - T49T2-0 C1 SH10

Compulsory section:

de

of

S

il
1

IS0 17632-B -T49T2-0C1 S

This is designated as follows:
I1SO 17632-A - T3TZR C1 3 H10
Compulsory] seetion:
IS0 1763R-A=T3TZR C1
where
[SO 17632-A  is the number of this
International Standard with
classification by yield strength
and 47 ] impacts;
T indicates a tubular cored
electrode/metal arc welding
(see 4.1);
18

where

[SO 17632-B  is the number of this
International Standard with
classification by tensile strength
and 27 ] impacts;

T indicates a tubular cored

electrode;
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3T

C1

EXA]

Exan
chen
(clas
ener

A tul
arc \
meta
460

ener

represents the tensile properties 49
(see Table 2A);
indicates no impact requirement T2
(see Table 3);
is the type of electrode core 0
(see Table 5A);
is the shielding gas (see 4.6); C1
Table 6A);

H10

MPLE 3

1ple for a tubular cored electrode with a
ical composition of all-weld metal
Sification by yield strength and 47 | impact
by) not listed in Table 4A:

ular cored electrode (T) for gas shielded
relding deposits a weathering steel weld

1 with a minimum yield strength of

MPa (46) and a minimum average impact
by 0of 47 ] at 0 °C (0) in the as-welded

condjfition and has a chemical composition of

1,29

The {
unde
posit

Hydt
[SO 3
depol
This

IS

Comj

h Mn, 0,5 % Si, 0,5 % Ni, and 0,4 % Cu (Z)-

tlectrode with a metal core (M) was'tested
r mixed gas (M21) and can be used in all
ions (1).

ogen is determined in accordance with
690 and does not ex¢eed 5 ml/100 g
sited metal (H5).

is designated-as/follows:
D 17632<A)~ T46 0 ZM M21 1 H5

bulsory section:

ISO 17632:2015(E)

represents the tensile properties
(see Table 2B);

is the usability designator
(see Table 5B);

is the welding position (see
Table 6B);

is the shielding gas (see 4.6);

is for
single-run technique;}

is the hydrogen'content
(see Table 73,

IS

17629 A 607 7MNMM21
L7 OTZ1X T TO U LI IVITZ &

where

ISO 17632-A is the number of this

© ISO

International Standard with
classification by yield strength
and 47 ] impacts;

indicates a tubular cored
electrode/metal arc welding
(see 4.1);

2015 - All rights reserved
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46

M21

H5

20

represents the tensile properties
(see Table 1A);

indicates impact properties of
47 ], minimum (see Table 3);

is the chemical composition of
all-weld metal (see Table 4A);

is the type of electrode core
(see Table 5A);

is the shielding gas (see 4.6);

is the welding position
(see Table 6A);

is the hydrogen content
(see Table 7).
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Classification systems

ISO 17632-A

SO 17632 classification system for tubular cored electrodes based upon yield stren
mum impact strength is shown in Figure A.1.

ISO 17632-B

SO 17632 classification system for tubular cored electrodes based Gpon tensile stren
mum impact strength is shown in Figure A.2.

bth and 47 ]

pgth and 27 ]
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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 "35, 38, 42, 46 or 50" is used to indicate a minimum yield
strength of 355 MPa, 380 MPa, 420 MPa, 460 MPa or 500 MPa,
respectively. For electrodes suitable for single-run welding, the symbol
"3T1, 4T or 5T is used to indicate the safisfacfion of minimum tensile
test requirements on parent material having minimum yield strengths
of 355 MPa, 420 MPa or 500 MPa, respectively.

Charpy V-Notch impact energy designator. Indicates thé\temperature
in °C at or above which the impact strength of the weld metal meets
or exceeds 47 J. The letter "A" is used to indicate-a-test temperature
of + 20 °C. The letter "Z" indicates that there are.n6 impact requirement]

Chemical composition designator. Indicates composition of
all-weld metal (see Table 4A).

Designator for type of electrode,core. The symbols "R, P, B, M, V, W, Y]
and Z" are used to indicate tutile, slow-freezing slag, rutile, fast-freezing
slag, basic, metal powder{metal core electrodes), rutile or basic/fluoride,
basic/fluoride-slow freezing slag, basic/fluoride-fast freezing or other
types, respectively:

_l_i Shielding gas designator (see 4.6 ).

IS0 17632FA-T XX X XXX X X X HX
Optional supplemental designatorsb

Optional supplemental diffusible hydrogen designator. "H5, H10
or H15" is used to indicate a maximum diffusible hydrogen content
of 5 ml/100 g, 10 mI/100 g or 15 ml/100 g of deposited metal, respective!

y.

Positionality designator. The symbol "1, 2, 3, 4 or 5" indicates the
welding position(s) for which the electrode is suitable (see Table 6A)

Key

a The com mation aft+hoaca docignatarce coanctitntac tha +ohlar ~naend Alactrada cloccificati Ay
..................... SHAteFS€E€oRStTHte S tretanthar-eoreaerectreoae-erassHeattoh-

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

Figure A.1 — ISO 17632-A classification system for tubular cored electrodes based upon yield
strength and 47 ] minimum impact energy

22 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=54e6fc31721aef940e4e54545c16fc29

	Foreword
	Introduction
	1	Scope
	2	Normative references
	3	Classification
	4	Symbols and requirements
	4.1	Symbol for the product/process
	4.2	Symbol for tensile properties of all-weld metal or welded joint
	4.2.1	Multi-run technique
	4.2.2	Single-run technique
	4.3	Symbol for impact properties of all-weld metal or welded joint
	4.4	Symbol for chemical composition of all-weld metal
	4.5	Symbol for type of electrode core or for the usability characteristics of the electrode
	4.6	Symbol for shielding gas
	4.7	Symbol for welding position
	4.8	Symbol for hydrogen content of deposited metal
	4.9	Symbol for condition of postweld heat treatment of all-weld metal
	5	Mechanical tests
	5.1	Multi-run technique
	5.1.1	Preheating and interpass temperatures
	5.1.2	Procedure requirements for welding multi-run test assemblies
	5.1.3	Post-weld heat treatment (PWHT) condition
	5.2	Single-run technique
	6	Chemical analysis
	7	Rounding procedure
	8	Fillet weld test
	9	Retests
	10	Technical delivery conditions
	11	Examples of designation
	Annex A (informative)  Classification systems
	Annex B (informative)  Description of types of electrode core in the classification system based upon yield strength and average impact energy of 47 J
	Annex C (informative)  Description of types of usability characteristics in the classification system based upon tensile strength and average impact energy of 27 J
	Annex D (informative)  Notes on hydrogen content



