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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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INTERNATIONAL STANDARD

ISO 14344:2010(E)

Welding consumables — Procurement of filler materials and
fluxes

[
\

1

This
cons

In pr¢duction, the components of welding consumables are divided into discretepredetermined

that s
requi
acco
each
whiclk
sourd
This
case

This
cons

Scope

nternational Standard specifies tools for communication between a purchaser and a|suppli
imables within quality systems, such as those based upon ISO 900111,

atisfactory tests with a sample from that quantity will establish that the entire quantity meets
'ements. These quantities, known by such terms as heats, lots, blendspatches and mixes
ding to the manufacturer. For identification purposes, each manufacturer assigns a unique d
quantity. This designation usually consists of a series of numbers’ or letters, or combina

will enable the manufacturer to determine the date and time Yor shift) of manufacture,
e of the raw materials used, and the details of the procedureS used in producing the welding

5 in which identification is necessary.

nternational Standard, together with an applicable\International Standard or other standar
imables, provides a method for preparing thase specific details needed for welding

er of welding

quantities so
specification
, vary in size
esignation to
ions thereof,
the type and
consumable.

designation stays with the welding consumable and can:be used to identify the material Iater, in those

d for welding
consumable

ard or other

ule depends

procyrement which consist of:

a) the welding consumable classification (selected from the applicable International Stand
gtandard for welding consumables);

b) the lot classification (selected from.Clause 4);

c) the testing schedule (selegted/from Clause 5).

Selegtion of the specific welding consumable classification, lot classification, and testing sched

upon|the requirements-ofithe application for which the welding consumable is being procured.

This |nternational Standard does not apply to non-consumable electrodes or shielding gases.

2 Terms and definitions

For the purposes of this International Standard, the following terms and definitions apply.

21

dry batch

quantity of dry ingredients mixed at one time in one mixing vessel

NOTE

Liquid binder, when added to a dry batch, produces a wet mix. A dry batch can be divide

d into smaller

quantities, in which case addition of the liquid binder produces as many wet mixes as there are smaller quantities.
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2.2
dry blend

(welding consumables) two or more dry batches from which quantities of each are combined proportionately,
then mixed in a mixing vessel to produce a larger quantity in which the ingredients are as uniformly dispersed
as they would have been had the entire quantity been mixed together at one time in one large mixer

NOTE A dry blend, as in the case of a dry batch, can be used singly or divided into smaller quantities which, when
the liquid binder is added, produce one or more wet mixes.

23

wet mix

combination ef quuirl binder and-a rir\]/ batch-or riry blend,ora pnrﬁnn thereof mixed-at one-time-inone. mixing
vessel

24 Heat

241

heat

(open heartH, electric arc, basic oxygen, argon-oxygen processes) for consumable inserts, solid wires,| rods
and strip, cofe wire for covered electrodes, and the sheath (strip or tubing of tubuldr-gored electrode wirg¢ and
rod), material obtained from one furnace melt, where slag-metal or gas-metal redctions occur in producirlg the
metal

24.2

heat

(induction melting in a controlled atmosphere or in a vacuum) for censumable inserts, solid wires, rod$ and
strip, core wife for covered electrodes, and the sheath (strip or tubing of tubular cored electrode wire and rod),
an uninterrupted series of melts from one controlled batch of metals and alloying ingredients in one mglting
furnace undpr the same melting conditions, each melt .conforming to the chemical composition fange
approved byl the purchaser of the material (i.e. the producer of the welding consumable) where significant
chemical reaftions do not occur in producing the metal

243

heat

(consumable| electrode remelt) for consumable inserts, solid wires, rods and strip, core wire for coyered
electrodes, gnd the sheath (strip or tubing of tubular cored electrode wire and rod), an uninterrupted serjes of
remelts in one furnace under the same’ remelting conditions using one or more consumable electfodes
produced from a heat, as defined, each'remelt conforming to the chemical composition range approved hy the
purchaser off the material (i.e. thesproducer of the welding consumable) in processes involving continuous
melting and ¢asting

3 Identifjcation

3.1 General

Identification of consumable inserts, solid wires, rods and strip, core wire for covered electrodes, and the

sheath (strip

or tubing) for tubular cored electrodes and rods shall be applied as listed in 3.2 to 3.3.1.

Identification of covering mix of covered electrodes, core ingredients of tubular cored electrode wire or rod,

and fluxes fo

r submerged arc welding shall be applied as listed in 3.3.2 to 3.6.

3.2 Heat number

Consumable inserts, solid wires, rods and strip, core wire for covered electrodes, and the sheath (strip or
tubing) for tubular cored electrodes and rods, identified by heat number, shall consist of material from a single
heat of metal.

© 1SO 2010 — All rights reserved
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3.3 Controlled chemical composition

3.3.1 Consumable inserts, solid wires, rods and strip, core wire for covered electrodes, and the sheath (strip
or tubing) for tubular cored electrodes and rods identified by controlled chemical composition, rather than by
heat number, shall consist of mill coils of one or more heats from which samples have been taken for chemical
analysis. The results of the analysis of each sample shall be within the manufacturer's composition limits for
that material. Coils from mills that do not permit spliced-coil practice need be sampled on only one end. Coils
from mills that permit spliced-coil practice shall be sampled on both ends and shall have no more than a single
splice per coil.

3.3.2 Covermg or quxes |dent|f|ed by controIIed chem|cal composrtlon rather than by wet mix shaII consist of

11 C - in the lot are
equivalent. These tests shaII mclude chemical analysrs the results of WhICh shaII faII within the mianufacturer's
acceptance limits. The identification of the test procedure and the results of the tests Shall pe recorded.
Alterpatively, when the chemical composition of wet mixes is controlled by raw material gnalysis and
computerized weighing, it can be assumed that all wet mixes within the lot are equivalent.

3.3.3] Core ingredients or fluxes identified by controlled composition rather than by dry blend shall consist of
one ¢r more dry blends and be subjected to sufficient tests to ensure that allydry blends within the lot are
equivalent. These tests shall include chemical analysis, the results of which‘shall fall within the mianufacturer's
acceptance limits. The identification of the test procedure and the results of the tests shall pe recorded.
Alterpatively, when the chemical composition of dry blends is contrelled by raw material fgnalysis and
computerized weighing, it can be assumed that all dry blends within‘the lot are equivalent.

3.4 | Covering mix
In the production of covered electrodes, the covering mix shall be identified either by wet mix (see 2.3) or by

contrplled chemical composition (see 3.3.2). A covering identified by wet mix shall consist of a s|ngle wet mix
for each lot of electrodes.

3.5 | Core ingredients
In the production of tubular cored electfode wire or rod (flux cored or metal cored welding consymables), the

core [ingredients shall be identified either by dry blend (see 2.2) or by controlled chemical composition (see
3.3.3). Core ingredients identified by dry blend shall consist of a single dry batch or blend.

3.6 | Fluxes for submerged arc welding

In the production of fused and mixed fluxes for electro-slag and submerged arc welding, the flux ingredients
shall pe identified either by dry blend (see 2.2) or by controlled chemical composition (see 3.3.3).

In thg production 'of agglomerated fluxes for electro-slag and submerged arc welding, the flux ingfedients shall
be identifiedweither by wet mix (see 2.3) or by controlled chemical composition (see 3.3.2).

Fluxgsdidentified by dry blend shall consist of a single dry batch or blend. Fluxes identified by ywet mix shall
consistof=a singte-wetmix:

4 Lot classification

4.1 Bare solid electrode wires and strips, rods and consumable inserts

411 Class S$1

A class S1 lot of bare solid electrodes and rods or consumable inserts is the manufacturer's standard lot, as
defined in the manufacturer's quality assurance programme.

© 1SO 2010 — All rights reserved 3
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41.2 Class S2

A class S2 lot of bare solid electrodes and rods or consumable inserts is the quantity, not exceeding
45 000 kg, of one classification, size, form, and temper produced in 24 h of consecutively scheduled
production (i.e. consecutive normal work shifts). Class S2 solid electrodes and rods or consumable inserts
shall be produced from material identified by one heat number (see 3.2) or from material identified by

controlled ch

emical composition (see 3.3.1).

41.3 Class S3

A class S3 lot of bare solid electrodes and rods or consumable inserts is the quantity of one size produced in

one producti

41.4 Class S4

A class S4

45000 kg, o
solid electro
number (see

4.2 Tubul

4.21

A class T1 |
manufacture

4.2.2 Class T2

A class T2

classification
shifts). Class
number (seeg
be as specifi

4.2.3 Class T3

A class T3 Iq
heat number
of the core in

4.2.4 Class T4

A class T4

lar cored electrodes and rods

Class T1

bN schedule Trom maiterial identitied Dy one heat number (see 5.2).

ot of bare solid electrodes and rods or consumable inserts is the quantity,”not exce
f one classification, size, form, and temper produced under one production schedule. Cla
les and rods or consumable inserts shall be produced from material-identified by one
3.2) or from material identified by controlled chemical composition (see-3:3'1).

bt of tubular cored electrodes and rods is the manufacturer's standard lot, as defined i
's quality assurance programme.

ot of tubular cored electrodes and rods”is the quantity, not exceeding 45 000 kg, of
and size produced in 24 h of consecutively scheduled production (i.e. consecutive normal
T2 tubular cored electrodes and-rods shall be produced from tube or strip identified by
3.2) or by controlled chemical composition (see 3.3.1). Identification of the core ingredients|
bd in 3.5.

t of tubular cored-electrodes and rods is the quantity produced from material identified b
(see 3.2) and ene-dry batch (see 2.1) or one dry blend (see 2.2) of core materials. ldentifig
gredients shall-bé as specified in 3.5.

otof tubular cored electrodes and rods is the quantity, not exceeding 45 000 kg, of

ding
5s S4
heat

n the

one
work
heat
shall

one
ation

one

$
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classification
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(see 3.2) or controlled chemical composition (see 3.3.1). Identification of the core ingredients shall be as
specified in 3.5.

4.3 Covered electrodes

4.31

Class C1

A class C1 lot of covered electrodes is the manufacturer's standard lot, as defined in the manufacturer's
quality assurance programme.

© 1SO 2010 — All rights reserved
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4.3.2 Class C2

A class C2 lot of covered electrodes is the quantity, not exceeding 45 000 kg, of any one size and
classification produced in 24 h of consecutively scheduled production (i.e. consecutive normal work shifts).

4.3.3 Class C3

A class C3 lot of covered electrodes is the quantity, not exceeding 45 000 kg, of any one size and
classification produced in 24 h of consecutively scheduled production (i.e. consecutive normal work shifts).
Class C3 electrodes shall be produced from covering identified by wet mix (see 2.3) or controlled chemical
composition (see 3.3.2) and core wire identified by heat number (see 3.2) or controlled chemical composition
(see B-3°T)-

4.3.4] Class C4

A class C4 lot of covered electrodes is the quantity of any one size and classification\produced from one wet
mix (see 2.3) and core wire identified by one heat number (see 3.2).

4.3.5| Class C5

A claps C5 lot of covered electrodes is the quantity of one size and classification produced from ¢ne dry blend
(see R.2) of covering mixture and core wire identified by one heat number (see 3.2).

4.4 |Fluxes for submerged arc welding

44.1| Class F1

A class F1 lot of flux is the manufacturer's standard’lot, as defined in the manufacturer's quality assurance
programme.

4.4.2| Class F2
A clgss F2 lot of flux is the quantity. produced from the same combination of raw materials under one

prodyction schedule.

5 Testing schedule

5.1 | General

The Ipvel of the testing schedule shall be selected by the purchaser from those listed in Table 1.|If no level of
testing schedule is specified, the level shall be schedule 1.

5.2 LSchedule1

The level of testing shall be the manufacturer's standard. A statement, “the product supplied meets the
requirements of the applicable International Standard or other standard for welding consumables, when tested
in accordance with that standard”, and a summary of the typical properties of the material, when tested in that
manner, shall be supplied upon written request. The class of each lot is the manufacturer's standard.

5.3 Schedule 2

Test results shall be supplied from any production run of the product made within the 12 months preceding the
date of the purchase order. These shall include the results of all tests prescribed for that classification in the
applicable International Standard or other standard for welding consumables. The class of each lot is the
manufacturer's standard.

© 1SO 2010 — All rights reserved 5
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Table 1 — Testing schedules

Schedule Requirements Reference

1 Manufacturer's standard testing schedule 5.2

2 Tests from production runs of the product within 12 months preceding the date of 53
the purchase order

3 Chemical analysis only, for each lot shipped 5.4

4 Tests called for by Table 2, for each lot shipped 5.5

5 All telsts whicr) thle’classilfilc.;ation called .f(.)r in ’the applilcablle'lnterlnational Standard 56
Or otrier staridara 101 welding Cornsurndoies, 101 edlll 10U STpped

6 All tests specified by the purchaser for each lot shipped 5.7

5.4 Schedule 3

Chemical anglysis of each lot shipped shall be supplied by the manufacturer. The analysis shall include fhose

elements pr

scribed for that classification in the applicable International Standard or other standafd for

welding congumables. The class of each lot shall be specified by the purchaser from those listed in Clause 4.

5.5 Schedule 4

Results of the tests called for in Table 2 shall be supplied by the manufacturer for each lot shipped. These
tests represgnt a consensus of those frequently requested for consumables certification; however, they do not

necessarily include all tests required for schedule 5. The tests: shall be performed as prescribed fo

that

classification|in the applicable International Standard or other'standard for welding consumables. The clgss of

each lot shall be specified by the purchaser from those listed-in Clause 4.

5.6 Schedule 5

Results of all of the tests prescribed for that classification in the applicable International Standard or |other
standard for [welding consumables shall be.supplied by the manufacturer for each lot shipped. The clgss of

each lot shall be specified by the purchaser.from those listed in Clause 4.

5.7 Schedule 6

In addition t

, or in place of,7@any of the tests called for in the applicable International Standard or [other

standard for [welding consumables, the purchaser may require other tests (such as testing after a spegified

to be condugted, the‘procedures to be followed, the requirements that shall be met and the results
reported by the manufacturer. The class of each lot shall be specified by the purchaser from those lis
Clause 4.

heat treatmept). In all such cases, the purchaser shall identify on the purchase order the specific tests thr

6 Certification

6.1 General

When required, certification that the product meets the applicable International Standard or other standar
welding consumables can be done by the manufacturer, by an intermediate provider in the supply chain

t are

o be
ed in

d for
from

manufacturer to purchaser, or by an organization not in the supply chain (third party). The organization issuing

the certificate should be certified to ISO 9001 or other applicable standard.

6 © 1SO 2010 — All rights reserved
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Table 2 — Required tests for schedule 4 in Table 1

Alloy group@®
High .
Non-alloy . Stainless . - o
Product type and fine tensile and heat Nickel | Aluminium | Copper | Titanium
grain and creep resisting and and and and
steel resisting steel Ni-alloy Al-alloy Cu-alloy | Ti-alloy
steel

Bare solid electrodes and rods 1,2,3,4° | 1, 2, 3,4°¢ 1¢ 1¢ 1,4 1 1
for gas-shielded metal arc
welding, gas-shielded tungsten
arc welding, plasma arc welding,
and ¢lectro-gas welding
Bare|solid and metal cored 1 1 1 1 — — —
electfodes (wires and strips) for
subn]erged arc welding
Elec’;_j'ode-ﬂux combinations for 1,2,3,4, | 1,2, 3,4, 1,6 — N — —
submerged arc welding and 5d 5d
electfo-slag welding
Tubular cored electrodes for 1,2,3,4, 1 1,2,3,4, 1,6 1,2, 4 — — —
meta] arc welding with or without 5d 5d
gas ghielding, and for electro-gas
welding
Covdred solid and metal cored 1,2,3,4, 1 1,2,3,4, 1,6 1,2, 4 1,4 1,4 —
electfodes for manual metal arc 5 5
welding

@  Tests called for in this table shall be performed only when required by the applicable International Standard or othjer standard for
weldifg consumables for the particular classification involved:\TFests shall be performed in the manner prescribed by the applicable
standprd. Testing to one current and polarity is sufficient.

b Jest designations are:

1) Chemical analysis
2) Tensile

3) Impact toughness
4) Soundness (X-ray) (not required in International Standards for consumables, but required in some national stgndards)
5) Diffusible hydrogen
6) Ferrite Number (Roetvrequired in International Standards for consumables, but required in some national standgrds)
¢ Ihcludes consumabléiinserts.

d  The diffusible hydrogen test is not applicable to electro-slag or electro-gas welding.

6 2 Cartification bvthe manufacturer
- T WITTVUARLNTVIT 'V ST TITUuITUuTUuwL LB

By placing a label on the product in conformance with the applicable International Standard or other standard
for welding consumables, the manufacturer certifies that the shipped product meets the requirements of that
standard. This certification is accomplished through a quality assurance programme by which the
manufacturer verifies that the product meets those requirements. Such a programme includes planning,
documentation, surveillance, inspection, testing, and certification of the test results. It also includes control of
the inspection and measuring equipment, as well as control of any nonconforming material. It involves auditing
of the activities and provides for developing and implementing any corrective action that may be necessary.
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