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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-governm
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Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan
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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 parent
metal. Users should note that matching weld metal yield strength to parent metal yield strength will not

nece i - Where the
appligation requires matching tensile strength, therefore, selection of the consumable should [be made by
refer¢nce to column 3 of Table 1A or Table 1B.

It shquld be noted that the mechanical properties of all-weld metal test specimens usgd [to classify the tubular
cored electrodes will vary from those obtained in production joints because ,of difference$ in welding
procedure such as electrode size, width of weave, welding position and parent metal composition

The ¢lassification according to system A is mainly based on EN 758:1997,(Welding consumablgs — Tubular
coreq electrodes for metal arc welding with and without a gas shield of hon alloy and fine grpin steels —
Clasgification. The classification according to system B is mainly based upon standards used around the
Paciflc Rim.

Requests for official interpretations of any aspect of this International Standard should be difected to the
Secretariat of ISO/TC 44/SC 3 via your national standards body, a complete listing of which can be found at
www|iso.org.

© 1SO 2004 - All rights reserved \
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INTERNATIONAL STANDARD

ISO 17632:2004(E)

Welding consumables — Tubular cored electrodes for gas
shielded and non-gas shielded metal arc welding of non-alloy
and fine grain steels — Classification

1 3

This
a gas
weld
up to

This
the |
the tdg

Scope

nternational Standard specifies requirements for classification of tubular cored €eléctrodes w
shield for metal arc welding of non-alloy and fine grain steels in the as-welded-condition o
heat-treated condition with a minimum yield strength of up to 500 MPa or a ‘minimum tensi
570 MPa. One tubular cored electrode can be tested and classified with. different shielding g

nternational Standard is a combined specification providing classification utilizing a system
eld strength and the average impact energy of 47 J of all-weld{metal, or utilizing a system
nsile strength and the average impact energy of 27 J of all-weld)metal.

ith or without
r in the post-
e strength of
ases, if any.

based upon
based upon

) Paragraphs and tables which carry the suffix letter “A*are applicable only to tubular corg¢d electrodes

classified to the system based upon the yield strength and the average impact energy
weld metal in accordance with this International:Standard.

pf 47 J of all-

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

classified to the system based upon the tensile strength and the average impact energy
weld metal in accordance with this Inteérnational Standard.

) Paragraphs and tables which have’neither the suffix letter “A” nor the suffix letter “B” &
to all tubular cored electrodes classified in accordance with this International Standard.

of 27 J of all-

re applicable

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

pulse
deter

d current, but for the purposes of this International Standard, pulsed current is not
mining the electrode classification.

2

ormative references

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.

permitted for

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 marking

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

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

© IS0

2004 — All rights reserved
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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

ISO 15792-2:2000, Welding Consumables — Test methods — Part 2: Preparation of single-run and two-run
technique test specimens in steel

V.VoNi Yy

ISO 15792-3
and root pen

3 Classi

Classification
properties of
additional de
In most cag
classification

The classific
shielding ga
based on IS
electrode siz
self-shielded

NH o hl - £ thoo ol D 2 L H r'H £ 'H £ H'H /]
VVCTUnTy CUINTSUITIaurcs — TTSUTITCIUTUUS — T At J. OUIdsSSImeativurT ety Ut PUSITUTIAr 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

es, a given commercial product can be classified in both systems. Then either or
designations can be used for the product. See Annex A.

htion includes all-weld metal properties obtained with a tubular cored electrode and appro
5 combination as given below. With the exception of the,'symbol for welding position wh
D 15792-3, the classification of gas shielded tubularcored electrodes is based on the 1,
e or, if this size is not manufactured, the next larger{diameter manufactured. The classificat
tubular cored electrodes is based on the 2,4 mm\diameter or the largest diameter manufag

acity

npact
clude

signators for some other classification requirements, but not all, as wilkbe clear from the follpwing.

both

Driate
ch is
P mm
on of
tured

if less than 2|4 mm.

3.1A Clasgsification by yield strength and 47 J 3.1B Classification by tensile strength and

impact energy 27 J impact energy

The classificgtion is divided into eight parts: The classification is divided into nine parts:

1) the firs§ part (T) indicates a tubular cored 1) the first part (T) indicates a tubular gored
electrodg; electrode;

2) the secdnd part gives a symbol indicating the 2) the second part gives a symbol indicating the
strength| and elongation.-6f all-weld metal for strength and elongation of all-weld metgal for
multi-run technique orthe’strength of the parent multi-run technique or the strength of the darent
material|used in classification for the single-run material used in classification for the single-run
technique (see Table 1A or Table 2A); technique (see Table 1B or Table 2B);

3) the third part® gives a symbol indicating the 3) the third part gives a symbol indicating the
impact properties of all-weld metal or welded impact properties of all-weld metal |(see
joint (see Table 3); Table 3). The symbol “U”, added as an optional

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 all-weld metal usability characteristics of the electrode
(see Table 4A); (see Table 5B);

5) the fifth part gives a symbol indicating the type 5) the fifth part gives a symbol indicating the
of electrode core (see Table 5A); welding position (see Table 6B);

2 © ISO 2004 — All rights reserved
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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 6A);

ISO 17632:2004(E)

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

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

dncignafnr is_omitted_in the cla

sification for

8) :re eighth part gives a symbol indicating the
ydrogen content of deposited metal (see
Table 7).

single-pass welding electrodes|\d
tested only in the as-welded condit

8) the eighth part gives a'symbol i
chemical composition~ of all-
(see Table 4B). The symbol is om
deposits conforming to the “No

s these are
on;

ndicating the
weld metal
tted for weld

symbol” in

Table 4B;

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

Electrodes may be classified under arjy number of
classifications for either or both the ag-welded and
post-weld heat-treated condition.

In bath systems, the electrode classification shall.iiclude all compulsory sections and may incjude optional

sectipns as outlined below.

3.2A Compulsory and optional sections-in
the dlassification by yield strength and 47 J
impact energy

a) Compulsory section

This | section includes the )symbols for type of
product, strength and elongation, impact properties,
chentical composition,iype of electrode core and
shielding gas, i.e) the symbols defined in 4.1,
4.2.1A,4.2.2,4.3A4.4, 4.5A and 4.6.

3.2B Compulsory and optional seftions 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 heat-treate§d condition,
welding positions for which the electrode is suitable,
usability characteristics, shielding g¢as, impact
properties and chemical compositign, i.e. the
symbols defined in 4.1, 4.2.1B, 4.2.2, 4.3B, 4.4,
4.5B, 4.6, 4.7 and 4.9B.

b) Optional section

This section includes the symbols for the welding
positions for which the electrode is suitable and the
symbol for hydrogen content, i.e. the symbols
defined in 4.7 and 4.8.

b) Optional section

This section includes the symbol “U” to indicate that
the weld metal has an average of 47J impact energy
at the classification test 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 (see Clause 10) shall be used on packages and in the manufacturer’s literature and data

sheets.

© 1SO 2004 - All rights reserved
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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.

4.2 Symbol for tensile properties of all-weld metal or welded joint

4.21 Multi

-run technique

4.2 1A Clagsification by yield strength and 47 J

impact ener|

For product
welding, the
strength, ten|
weld metal i
accordance

Classificatior
5.2.

gy

5 suitable for single- and multi-run
symbol in Table 1A indicates vyield
sile strength and elongation of the all-
the as-welded condition determined in
vith 5.1A.

4.2 1B Classification by tensiie strength and

27 J impact energy

For electrodes suitable for single- and-mu
welding, the symbol in Table 1B /indicates

Iti-run
yield

strength, tensile strength and elongation of thg all-

weld metal in the as-welded condition or in the
weld heat-treated condition
accordance with 5.1B.

of products suitable for both single- and multi-run welding does, ndtrrequire the single-run t

post-

determined| in

bst of

Table 1A + Symbol for tensile properties by Table 1B —'Symbol for tensile properties py
multi-run| technique (classification by yield multi-run‘technique (classification by tensjile
strength and 47 J impact energy) strength and 27 J impact energy)
Mjnimum yield | Tensile Minimum Minimum yield | Tensile Minimym
Symbol strength 2 strength | elongation ® Symbol strength 2 strength | elongation®
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
@  For yield ptrength the lower yijeld, R, is used when @  For yield strength the lower yield, R, , is used when yiglding
yielding occurg, otherwise the 0,2-%_proof strength, Rpo 2 I8 occurs, otherwise the 0,2 % proof strength , Rpo 5 IS used.
used. ’ ’
b Gauge length is equal to five times the test spegimen
b Gauge length is equalk.to five times the test specimen diameter.
diameter.
4

© ISO 2004 — All rights reserved
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4.2.2 Single-run technique

For tubular cored electrodes suitable for single-run welding only, the symbol in Table 2A or Table 2B indicates
strength of the welded joint in the as-welded condition in relation to the parent material used in single-run tests
satisfactorily completed in accordance with 5.2.

Table 2A — Symbol for tensile properties by Table 2B — Symbol for tensile properties by
single-run technique (classification by yield single-run technique (classification by tensile
strength and 47 J impact energy) strength and 27 J impact energy)

Minimum parent | Minimum tensile f the parent
Symbol material yield strength of the Symbol metal and of the welded joint
strength welded joint MPa
MPa MPa
43 430
3T 355 470
49 490
4T 420 520
55 550
5T 500 600
57 570
4.3 [ Symbol for impact properties of all-weld metal or welded joint
4.3A Classification by yield strength and 47 J 4.3B Classification by tensile strength and
impact energy 27 J impact energy
The $ymbol in Table 3 indicates the temperature at The symbol in Table 3 indicates the temperature at
which an impact energy of 47 J is achieved undef. which an impact energy of 27 J is achieved in the
the ¢onditions given in 5.1A or 5.2. Three test as-welded condition or in the post-weld| heat-treated
specimens shall be tested. Only one individual condition under the conditions given in|5.1B or 5.2.
valug may be lower than 47 J but no lower than Five test specimens shall be tested. The lowest and
32 J. 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 be no less than 20 J. THe average of
the three remaining values shall be gt least 27 J.
Three test specimens shall be testgd when the
optional supplemental designator “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 three
values shall be 47 J or greater.

© 1SO 2004 - All rights reserved 5
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When an all-weld metal has been classified for a certain temperature, it automatically covers any higher
temperature listed in Table 3.

NOTE Impact testing is not required to classify electrodes for the single-run technique

Table 3 — Symbol for impact properties of all-weld metal or welded joint

Temperature for minimum
Symbol average impact energy of 47 J 2P or 27 J ¢
°C
7a No requirements
Ab or Y© +20
0 0
2 -20
3 -30
4 -40
5 -50
6 -60
7 -70
8 -80
9 90
10 - 100
@  Only the symbol Z is used for electrodes for the single-run technique.
b Classification by yield strength and.47yJ impact energy.
¢ Classification by tensile strengthland 27 J impact energy.

4.4 Symbpol for chemical composition of all-weld metal

The symbol [in Table 4A or Table 4B indicates the chemical composition of all-weld metal determingd in
accordance vith Clause 6.

6 © ISO 2004 — 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 Classification by yield strength and 47 J
impact energy

The symbol in Table 5A indicates different types of
tubular cored electrodes relative to their core
composition and slag characteristics. Manufacturers
shall provide information on recommended polarity.

Table 5A — Symbol for type of electrode core

4.5B Classification by tensile strength and
27 J impact energy

The symbol in Table 5B indicates the usability
characteristics of the electrode.

(clagsification by yield strength and 47 J impact
energy)

Symbol | Characteristics Types of | Shielding
weld gas
. Single and
R Rutile, slow- multiple Required
freezing slag
pass
. Single and
P Rutile, fast- multiple Required
freezing slag
pass
Single and
B Basic multiple Required
pass
Single and
M Metal powder multiple Required
pass
Rutile or Single Not
basic/fluoride pass required
Basic/fluoride, Single.and
. : Not
W slow-freezing multiple -
required
slag pass
Basic/fluoride, Single and
. : Not
fast-freezing multiple -
required
slag pass
1 Otherdypes

NOTE A description of the characteristics of each of the

typgs of core is given in Annex B.
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4.6 Symbol for shielding gas

The symbols M and C indicate shielding gas 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 a gas shield.

4.6A Classification by yield strength and 47 J
impact energy

The symbol

4.6B Classification by tensile strength and

27 J impact energy

M, for mixed gases, shall be used when

the classificdtion has been performed with shielding

gas ISO 141

10

/5-M2 but without helium.

The symbol M, for mixed gases, shall be used

Wwhen

the classification has been performed with\shiglding

gas I1SO 14175-M21, but restricted to, A+ 20
25 % CO,.

The symbol G shall be used to.indicate that
other shielding gas was_(used as agreed
between supplier and purchaser.

% to

some
upon
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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 1ISO 15792-3. PA, PB, PC, PD, PE, PF and PG are the
symbols specified in ISO 6947:1990. See Clause 7 for testing requirements.

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

impact energy)

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

impact energy)

Symbol Welding positions @ Symbol Welding positions @
1 PA, PB, PC, PD, PE, PF & PG 0 PA & PB
2 PA, PB, PC, PD, PE & PF 1 PA, PB, PC, PD, PPEéPF orPGyor HF +
3 PA & PB @  PA = Flat position
4 PA PB = Horizontal vertical position
5 PA, PB & PG PC = Horizontal position
PD = Horizontal overhead, position
@  PA = Flat|position
PE = Overhead position
PB = Horigontal vertical position
PF = Vertical 4p position
PC = Horigontal position
PG = Vertical down position
PD = Horizontal overhead position
PE = Ovefhead position
PF = Vert|cal up position
PG = Verfical down position

4.8 Symbiol for hydrogen content of deposited metal

The symbols
ISO 3690.

in Table 7 indicate the hydrogen content determined in accordance with the method giv

Table 7 -=-Symbol for hydrogen content of deposited metal

Hydrogen content

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

en in

T
N
@)

4
I

g

When the letter H is included in the classification, the manufacturer shall state in his literature whether the
maximum hydrogen level achieved is 15 ml, 10 ml or 5 ml per 100 g of deposited metal, and 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.

Diffusible hydrogen shall be determined in accordance with ISO 3690.

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

4.9A Classification 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.

4.9B Classification by tensile strength and
27 J 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 Mechanical tests

5.1 | Multi-run technique

5.1A Classification by yield strength and 47 J
impact energy

Tensjle and impact tests and any required retests
shall| be carried out on weld metal prepared as
descfibed in 5.1.1A and 5.1.2, in the as-welded
cond|tion using an all-weld metal, test assembly
type 1.3 in accordance with 1SO 15792-1:2000
usind 1,2 mm for gas shielded electrodes or, if.this
size Js not manufactured, the next larger diameter
manufactured, and 2,4 mm for self-shielded
electfodes, or the largest size manufactured if less
than R,4 mm.

5.1.1] Preheating and interpass/temperatures
5.1.1A Classification by'yield strength and 47 J
impdct energy

Preheating is not<required, welding may start from
room| temperature." The interpass temperature shall
be measured\using temperature indicator crayons,
surface ,thermometers or thermocouples. See
ISO 13916.

5.1.3B, and the Qymhnl P_shall be added to the

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

5.1B Classification by tensile strength and
27 J impact energy

Tensile and impact tests shall be cg
weld metal prepared as described in
and 5.1.3B, in the as-welded condition
post-weld heat-treated condition using
metal test assembly type 1.3 in acc
ISO 15792-1:2000 using 1,2 mm for
electrodes or, if this size is not manu
next larger diameter manufactured, an
self-shielded electrodes, or the
manufactured if less than 2,4 mm.

rried out on
b.1.1B, 5.1.2
and/or in the

an all-weld
prdance with
jas shielded
factured, the
H 2,4 mm for
argest  size

5.1.1B Classification by tensile stregngth and

27 J impact energy

Preheating and interpass temperatufes shall be

selected for the appropriate weld me
Table 8B. The preheating and
temperature shall be measured using
indicator crayons, surface therm

al type from

interpass
temperature
bmeters 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.

© I1SO 2004 — All rights reserved

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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Tableau 8B — Preheating and interpass
temperatures (classification by tensile strength
and 27 J impact energy)

. Preheat Interpass
COn!posn.mn temperature temperature
designation

°C °C
No symbol, K Room
temperature
2M3, 3M2, N1, N2, 1504 15
N3, N5, N7, CC ) .
NCC, NCC1, N1M2, FO0TIT:
N2M2, N3M2

5.1.2 Procedure requirements for welding multi-run test assembilies.

The procedufres used for the welding of multi-run test assemblies shall conform to the)requirements giyjen in
Table 9A or Table 9B.

Table 94 — Pass and layer sequence for Table 9B — Pass-and layer sequence for mylti-
multirrun electrode classifications run electrode{classifications (classification|by
(classifi¢ation by yield strength and 47 J tensile strength and 27 J impact energy)
impact energy)
Passes per layer Required Passes per layer
Diameter Number of Diameter | average Number
mm First layer Other layers mm heat input First Other | of Idyers
layers @ kJ/mm layer layers @

0,8 0,8

09 1or2 2or3 6to9 0.9 0,8t0 1,6 1or2 2or3 619
1,0 1,0

12 Tor2 20r3 6to9 12 1,210 2,0 1or2 20r3 69
1,4 1,4

16 1or2 2or3 5t0 8 16 1,4t02,2 1or2 2or3 518
2,0 1or2 2 or3 5t0 8 2,0 1,8t02,4 1or2 2or3 518
2,4 1or2 2-0r 3 4t08 2,4 2,0t02,6 1or2 2or3 4108
2,8 1or2 2or3 4t07 2,8 2,0t02,8 1or2 2or3 4107
3,2 1or2 2 4t07 3,2 2,210 3,0 1or2 2 417
4,0 1 2 4107 4,0 2,61t03,3 1 2 417

@ The final Igyef may have four passes. @ The final layer may have four passes.
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5.1.3 Post-weld heat treatment (PWHT) condition

5.1.3A Classification by yield strength and 47 J
impact energy

No PWHT condition is used in this specification.

ISO 17632:2004(E)

5.1.3B 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 °C+£15°C for 1 h (*105min). 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 620°C+15°C holding

5.2 | Single-run technique

temperature, shall not exceed 220 °€/h. When the
holding time has been completed, the assembly
shall be allowed to cool infthe furnace to a
temperature below 315 °C at a‘rate npt exceeding
195 °C/h. The assembly may be remoyed from the
furnace at any temperature below [315°C and
allowed to cool in still-air, to room tempgrature.

Tensjle tests shall be carried out in the as-welded condition uSing a test assembly type 4.1 or 2.3 in

accofdance with ISO 15792-2:2000. Impact testing is not requiredfor single-run technique.

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

shall |oe recorded to demonstrate compliance with this Interfational Standard.

6 Chemical analysis

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

to established published methods.

7 Fillet weld test

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

7A Classification/by yield strength and 47 J
impact energy

The plate taterial shall be selected from the range
of materials for which the electrode is recommended
by the_manufacturer or shall he ||nallnypd steel of

7B Classification by tensile strength and 27 J
impact energy

For the electrodes classified as [symbol 0 in
Table 6B, the fillet weld test shall be performed in
the PB position For the electrodes klassified as

0,30 % C maximum. The fillet welds shall be
deposited as a single run using the diameter of
electrode and welding position shown in Table 10A.
Throat thickness, leg length and convexity shall
conform to the requirements of Table 10A.

© I1SO 2004 — All rights reserved

symbol 1 in Table 6B, the fillet weld test shall be
performed in the PE, and PF or PG positions.

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

weld

Il not

Table 10A — Test requirements for fillet welds The maximum convexity and leg length difference
(classification by yield strength and 47 J impact shall conform to the following dimensional
energy) requirements:
Symbolof | oot | Electrode | Throat |M3XIMUm |y imum a) Maximum convexity
position for o . a . leg length X
e position size' thickness | . convexity
classification difference
mm mm mm mm 2.,0 mm for < 7,0 mm in measured fillet
size
1or2 PB 2,4 5,5 min. 2,0 3,0
3 PB 2.4 5,5 min. 2,0 3,0 2,5mm for > 7,0 mm in measured fillet
5 PB | 24° |55min | 20 3.0 Size
Tor2 PF 24° | 7,0 max. 2,0 b) Maximum leg length difference (mm)
1,20r5 PD 129 |45max.| 15 2,5 =0,5 x [fillet weld size (mm)] - 0,5
5 PG 1,29 | 4,5min. 1,5€ .
Incomplete fusion at the root of thehweld sh3
@ Where the Igrgest size claimed for positional welding is smaller than exceed 20 % of the total Iength of the weld.
that specified, usg the largest size and adjust criteria pro rata.
b or largest size made up to 2,4 mm.
¢ Maximum size for which positional classification is sought.
d  Oras recommended by the manufacturer.
€ Maximum cdncavity.
8 Retests

If any test fg
meet the req
test assemb
their test req
shall be cons

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

apply.

9 Techn

Technical de

ils to meet the requirement, that test shall be repeated twice. The results of both retests
uirement. Specimens for the retest may be taken from the original test assembly or from g
y. For chemical analysis, retesting need be-enly for those specific elements that failed to
Liirement. If the results of one or both retests fail to meet the requirement, the material undg
idered as not meeting the requirements'of this specification for that classification.

that, during preparation or after completion of any test, it is clearly determined that prescrib
dures were not followed in preparing the weld test assembly or test specimen(s), or in condy

est results met, or failed(to meet, the requirement. That test shall be repeated, following p)
rocedures. In this case) the requirement for doubling the number of test specimens doe

cal delivery conditions

iveryseonditions shall meet the requirements given in ISO 544 and 1ISO 14344.

shall
new
meet
r test

ed or
cting

test shall be considered invalid, without regard to whether the test was actually completgd, or

roper
S not
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10 Examples of designation

ISO 17632:2004(E)

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

10A Classification by yield strength and 47 J
impact energy

EXAMPLE 1:

A tubular cored electrode (T) for gas shlelded arc welding
deposi
460 MPa (46) and a minimum average |mpact energy of
47 J at — 30 °C (3) in the as-welded condition and has a
chemjcal composition of 1,1 % Mn and 1,0 % Ni (1Ni).
The dlectrode with a basic type core (B) was tested under
mixed gas (M) and can be used in all positions (1).
Hydrggen is determined in accordance with ISO 3690 and
does hot exceed 5 ml/100 g deposited metal (H5).

This i designated as follows:

ISO 17632-A - T46 3 1Ni BM 1 H5
Comgpulsory section:

ISO 17632-A -T46 31NiB M
wherg:
ISO 1[7632-A is the number of this International Standard,
with dlassification by yield strength and 47 J.impacts;

T indicates a tubular cored(_electrode/metal arc
weldipg (see 4.1);

46 |represents the tensile-properties (see Table 1A);

3 indicates impaet\properties of 47 J, minimum (see
Tablel 3);

1Ni |is the ehemical composition of all-weld metal (see
Table|4A);

B is the type of electrode core (see Table SA);

10B Classification by tensile strength and 27 J
impact energy

EXAMPLE 1:

A tubular cored electrode (T) for gas shielded arc welding
! im tensile strength of
550 MPa (55) and a minimum average impact energy of
27 J at —40°C (4) in the as-welded.'caondition (A). The
symbol “U”, added as an aptional |supplemental
designator, indicates that thecdeposit also meets a
minimum optional requirement of“47 J at the designated
Charpy test temperature (#440°C). The elgctrode with a
usability designator (T5) was tested using fixed gas (M)
and can be used in all(pasitions (1). The wald deposit has
a chemical composition of 1,1 % Mn and 1,0 % Ni (N2).
Hydrogen is detetmined in accordance with{ISO 3690 and
does not exceed.5 ml/100 g deposited metal (H5).

This is designated as follows:

1ISO 17632-B - T554T5-1MA-N2-UHS5|
Compulsory section:

ISO 17632-B - T554T5-1MA-N2
where:
ISO 17632-B is the standard number of this International
Standard, with classification by tensile strgngth and 27 J
impacts;

T indicates a tubular cored electrode;

55 represents the tensile properties (see Table 1B);

4  indicates impact properties of 27 J, minimum (see
Table 3);

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

1 is the welding position (see Table 6B): |

M is the shielding gas (see 4.6);
1 is the welding position (see Table 6A);

H5 is the hydrogen content (see Table 7).

© I1SO 2004 — All rights reserved

M is the shielding gas (see 4.6);
A indicates tested in the as-welded condition;

N2 is the chemical composition of all-weld metal (see
Table 4B);

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

H5 is the hydrogen content (see Table 7).
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EXAMPLE 2:

A tubular cored electrode (T) for gas shielded arc welding
deposits a weld metal using a single-run technique with a
minimum vyield strength of 355 MPa (3T) and no impact
reqirement in the as-welded condition. The electrode with
a rutile, slow freezing slag (R) was tested under CO, gas
(C) and can be used in flat and horizontal vertical position
(3). Hydrogen is determined in accordance with ISO 3690
and does not exceed 10 ml/100 g deposited metal (H10).

EXAMPLE 2:

A tubular cored electrode (T) for gas shielded arc welding
deposits a weld metal using a single-run technique (S)
with a minimum tensile strength of 490 MPa (49). The
electrode with a usability designator (T2) was tested using
CO, gas (C) and can be used in flat and horizontal
vertical position (0). The absence of a chemical
composition designator indicates that the all-weld metal
composition conforms to the “No symbol” (Table 4B).
Hydrogen is determined in accordance with ISO 3690 and
does not exceed 10 ml/100 g deposited metal (H10).

This is designlited as follows:
1ISO 17632-A - T3TZR C 3 H10
Compulsory s¢ction:
ISO17¢32-A-T3TZRC
where:

ISO 17632-A s the number of this International Standard
with classificafion by yield strength and 47 J impacts;

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

3T represenis the tensile properties (see Table 2A);
Z  indicates|no impact requirement (see Table 3);
R is the typE of electrode core (see Table 5A);

C s the shiplding gas (see 4.6);

3  is the welding position (see Table 6A);

H10 is the hydrogen content (see Table 7):

This is designated as follows:

ISO 17632-B - T49T2-0CS-H10
Compulsory section:

ISO 17632-B - T49T2-0CS
where:

ISO 17632-B is the number of this International Stapdard,
with classification-by.tensile strength and 27 J impacts;

T indicates a‘tubular cored electrode;

49 .rfepresents the tensile properties (see Table 2B);
T2 is the usability designator (See Table 5B);
0 is the welding position (see Table 6B);

C s the shielding gas (see 4.6);

S indicates classification is for single-run techniqy

Qo

H10 is the hydrogen content (see Table 7).

18
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Annex A
(informative)

Classification systems

A1 1SO 17632-A

The [ISO 17632 classification system for tubular cored electrodes based upon vyield strendth and 47 J
minimum impact strength is shown in Figure A.1.

A.2 | 1SO 17632-B

The |SO 17632 classification system for tubular cored electrodes based upon’\tensile strength and 27 J
minimum impact strength is shown in Figure A.2.

© 1SO 2004 — All rights reserved 19
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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
3T 4T or 5T is-used-to-indicate-the-satisfaction-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 thétemperature
in °C at or above which the impact strength of the weld metal meets

or exceeds 47 J. The letter "A" is used to indicateatest temperature
of + 20 °C. The letter "Z" indicates that there are-no impact requiremgnt.

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.rutile, slow-freezing slag, rutile, fast-freezipg
slag, basic, metal powder, (metal core electrodes), rutile or basic/fluor|de,
basic/fluoride-slow freezing slag, basic/fluoride-fast freezing or other
types, respectively.

17 Shielding gas.designator (see 4.6 and 4.6A).

ISO 17632-4-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 5ml/100 g, 10 mI/100 g or 15 ml/100 g of deposited metal, respect|vely.

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

a8  The combjinationof these designators constitutes the tubular cored electrode classification.

b These degignators 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 J minimum impact energy
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ISO 17632:2004(E)

Compulsory classification designators?

ISO specification number. The "B" in the final position indicates

classification by tensile strength and 27 J impact requireme
Designates a tubular cored electrode.

Tensile strength designator. Two digits are used to indicate
minimum tensile strength (when multiplied by 10 MPa) of th

nts.

the
e weld

metal when the weld is made in the manner prescribed by this

specification (see Table 1B or Table 2B, as applicable).

ISO

7632-B-T XX X TX-X X X-XXX-U HX

Charpy V-Notch impact strength designator. Indicates a tenlperature

in °C at or above which the impact energy of the weld hieta
referred to above meets or exceeds 27 J. The letter"Y" is U

sed to

indicate a test temperature of + 20 °C (see Tahlg 8). This désignator

is omitted in the classification for single-pass welding electr
as these have no Charpy V-Notch impact requirements und
this specification.

Usability designator. This designator'is "T1" through "T15" g
The designator refers to the usability of the electrode with
requirements for polarity and.general operating characterist

bdes
er

r'TG"

CS

(see Table 5B). The designator "TG" indicates that the poldrity

and general operating-Characteristics are not specified.

Positionality designator. This designator is either "0" or "1".
indicates the pasition of welding for which the electrode is
intended. "Q"is for flat and horizontal positions only. "1" is fq
all positionsi(see Table 6B).

Shielding gas designator. Indicates the type of shielding ga
forielassification (see 4.6 and 4.6B).

Designates the condition of heat treatment in which the test
were conducted: "A" for as-welded condition, "P" for post-
weld heat-treated condition and "AP" for as-welded and pos
weld heat-treated condition. This designator is omitted in th
classification for single-pass welding electrodes as these
are tested only in the as-welded condition (see 4.9B).

Chemical composition designator. Indicates chemical
composition of all-weld metal. This designator is omitted

as indicated in Table 4B for electrodes meeting a general
carbon steel weld metal composition requirement and for
electrodes classified for single-run technique (see Table 4B

=

b used

'

—
1

wr

).

[

Optional supplemental designatorsb

Optional supplemental diffusible hydrogen designator. "H5,
is used to indicate a maximum diffusible hydrogen content
10 ml/100g or 15 ml/100 g of deposited metal, respectively.

Optional supplemental Charpy V-Notch designator. The "U"
that the weld deposit will also meet an average of 47 J at th
classification test temperature (see Table 7).

a8  The combination of these designators constitutes the tubular cored electrode classification.
b These designators are optional and do not constitute a part of the tubular cored electrode classification.

Figure A.2 — ISO 17632-B classification system for tubular cored electrodes based upon tensile
strength and 27 J minimum impact energy

© I1SO 2004 — All rights reserved

H10, or H15"
of 5ml/100 g,

indicates
e
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