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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
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Commiss
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The main

by the technical committees are circulated to the member bodies for voting. Publication as an Intern

Standard

In excepfjonal circumstances, when a technical committee has collected data of-a.different kind from that w
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vote of its
and does
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— Part
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— Part

U beTepresented o that commmitteentermatiormat-orgamnizations, governmerntat-amnd-mor=governm
th ISO, also take part in the work. ISO collaborates closely with the International Electrote
ion (IEC) on all matters of electrotechnical standardization.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

task of technical committees is to prepare International Standards. Draft Internatignal Standards a|
requires approval by at least 75 % of the member bodies casting a vote.

published as an International Standard (“state of the art”, for example),.it may decide by a simple n

participating members to publish a Technical Report. A TechnicalReport is entirely informative in
not have to be reviewed until the data it provides are considered.to be no longer valid or useful.

hts. ISO shall not be held responsible for identifying any. orall such patent rights.

hification of requirements in the field of metal welding.

7671 consists of the following parts, under the general title Welding — Recommendations for we
haterials:

1: General guidance for arc welding
2: Arc welding of ferritic steels
3: Arc welding of stainless-steels

4: Arc welding of aluminium and aluminium alloys
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is drawn to the possibility that some of the elements of this‘part of ISO/TR 17671 may be the subject of

7671-4 was prepared by Technical Committee ISQLTC 44, Welding and allied processes, Subcommittee
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Introduction

This part of ISO/TR 17671 has been issued with two annexes in order to cover aluminium and the different types of
its alloys in all forms which will be produced to the relevant International Standards.

In this

This p
and d

fabric

Permig
depen

Inform
annex

This p
proper

This part of ISO/TR 17671 identifies the main factors that affect.the welding of aluminium. This will be infly

parent

General requirements for fusion welding of metallic matetials are detailed in ISO/TR 17671-1, in particular

— ta

— te

— ar

— inf

— welding procedures;

— id

— in

rt of ISO/TR 17671 gives general guidance for the satisfactory design, production and control o
tails the possible detrimental effects which may occur, together with advice on methods by which
be avoided. Generally it is applicable to all types of aluminium materials and is appropriate regardless of the type of

ion involved, although the application standard/contract may have additional requirements.

sible design stresses in welds, methods of testing and acceptance levels are"not included becd
I on the service conditions of the fabrication. These details should be obtainedfrom the design speq

ptive annexes give information on detrimental effects (see annex A)-and choice of consuma
B).

art of ISO/TR 17671 details only welding-related matters and/does not give any details of m
ies of the welded joint.

metal, consumables, design, welding procedure, welding equipment, joint preparation, etc.

Ck welds;
mporary attachments;
Cing;

er-run cleaning and treatment;

pntification;
Epection andtesting;

ality requirements;

f welding
they may

use they
ification.
bles (see

echanical

enced by

— C

rrection of mon-conformity;

— distortion;

— post-weld heat treatment;

— abbreviations and symbols;

— run-on/ run-off plates.
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TECHNICAL REPORT ISO/TR 17671-4:2002(E)

Welding — Recommendations for welding of metallic materials —

Part 4:
Arc welding of aluminium and aluminium alloys

1 Scope

This pprt of ISO/TR 17671 gives general recommendations for the manual, mechanized and automatic fusion
welding of wrought and cast aluminium alloys and combinations thereof.

For geperal guidelines, see ISO/TR 17671-1.

In this Jpart of ISO/TR 17671 the word “pipe” alone, or in combinations, is-Used to mean “tube” or “hollow| section”,
although these terms are often used by different industries for different«€ategories of product.

2 References

ISO 3834-2, Quality requirements for welding — Fusion<welding of metallic materials — Part 2: Compfehensive
quality|requirements

ISO 3834-3, Quality requirements for welding — Fusion welding of metallic materials — Part 3: Standargs quality
requirgments

ISO 4(63:1998, Welding and allied processes — Nomenclature of processes and reference numbers.

ISO 6520-1, Welding and allied processes — Classification of geometric imperfections in metallic materials —
Part 1:|Fusion welding

ISO 6947:1990, Welds — Working positions — Definitions of angles of slope and rotation
ISO 9406-2, Approval testing of welders — Fusion welding — Part 2: Aluminium and aluminium alloys.

ISO 9692-3, Welding and allied processes — Recommendations for joint preparation — Part 3: Metal |inert gas
welding and tungsten inert gas welding of aluminium and its alloys

ISO 99561, ‘Specification and approval of welding procedures for metallic materials — Part 1: General| rules for
fusion weélding

ISO 9956-2, Specification and approval of welding procedures for metallic materials — Part 2: Welding procedure
specification for arc welding

ISO 9956-4, Specification and approval of welding procedures for metallic materials — Part 4: Welding procedure
tests for the arc welding of aluminium and its alloys

ISO 10042, Arc-welded joints in aluminium and its weldable alloys — Guidance on quality levels for imperfections

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

© 1SO 2002 - All rights reserved 1
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ISO 14731, Welding coordination — Tasks and responsibilities

ISO 14732, Welding personnel — Approval testing of welding operators for fusion welding and of resistance weld
setters for fully mechanized and automatic welding of metallic materials

ISO/TR 1

5608, Welding — Guidelines for a metallic materials grouping system

ISO 15614-4, Specification and approval of welding procedures for metallic materials — Welding procedure test —
Part 4: Arc welding of aluminium castings

ISO/TR 1
arc weldi

EN 573-1

7671-1.—, Welding — Recommendations for welding of metallic materials — Part 1: General guida
19

, Aluminium and aluminium alloys — Chemical composition and form of wrought products —

Numericgl designation system

EN 573-3, Aluminium and aluminium alloys — Chemical composition and form of wroltight products —

Chemica

symbol based designation system

EN 573-3, Aluminium and aluminium alloys — Chemical composition and form—of wrought products —

Chemica

composition

EN 573-4, Aluminium and aluminium alloys — Chemical composition and form of wrought products —
Forms of|products

EN 1289

EN 1706

Non-destructive examination of welds — Penetrant testing-of welds — Acceptance levels

Aluminium and aluminium alloys — Castings — Chemiical composition and mechanical properties

EN 178041, Aluminium and aluminium alloys — Designation of unalloyed and alloyed aluminium ing
remeltingl master alloys and castings — Part 1: Numerical designation system

EN 178042, Aluminium and aluminium alloys.— Designation of unalloyed and alloyed aluminium ing
remeltingl master alloys and casting — Part 2:.Chemical symbol based designation system

EN 178043, Aluminium and aluminium_‘alloys — Designation of unalloyed and alloyed aluminium ing
remeltingl master alloys and castings==\Part 3: Writing rules for chemical composition

3 Ter

For the p

4 Pro

In order

ms and definitions

irposes of this,part of ISO/TR 17671, the terms and definitions of ISO/TR 17671-1 apply.

vision of quality requirements

fo_ensure the quality of work, it should be performed by approved personnel in accordance w

nce for

Part 1:

Part 2:

Part 3:

Part 4:

bts for

bts for

Dts for

th e.g.

ISO 9606-2, ISO 14732 and ISO 14731 using approved procedures, e.g. ISO 9956-1, ISO 9956-2, ISO 9956-4 and

ISO 1561

4-4.

5 Parent metal

5.1 General

This part of ISO/TR 17671 applies to wrought, cast and combinations of aluminium, e.g. in accordance with
ISO 9606-2, 1ISO 14732, ISO 9956-4 and ISO 15614-4. The principles of this part of ISO/TR 17671 can be applied
to other non-standard or proprietary aluminium alloys, which can include the advanced superplastic alloys and

© 1SO 2002 — All rights reserved
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metal matrix composites, provided the composition of the alloy falls within the parent metal groups listed in
annex B. In such cases, the use of this part of ISO/TR 17671 shall be in accordance with the design specification.

Material standards do not fully take into account welding requirements. For this reason, it is sometimes necessary
to specify additional requirements for the material when placing the order. This can include selection/restriction of
composition/mechanical properties (within certain additional limits to the basic standard requirements) and
additional cleanliness of the components.

Permanent backing material and temporary attachments should be compatible with the parent metal.

5.2 [Storage and handling
Contagt with ferritic materials and copper should be avoided, in order to prevent corrosion.

To avdid the use of incorrect materials, they should be stored so that the alloy type is known (see warning on hard
stampipg in ISO/TR 17671-1:—).

6 Factors affecting properties of welded structures and assemblies
A short list of possible detrimental effects that can occur as a result of welding; is given in annex A. Thellist is not
exhaustive but features those metallurgical and technological influences that are specific to, or more prevglent with,
aluminjum. Potential causes and counter measures are also listed.
Consideration shall be given, e.g. in the design of welded structires, to the mechanical properties of| the heat
affectdd zone (HAZ) and the weld deposit which can be influehced by the welding procedure. For instance, the
weld deposit and the HAZ can have lower mechanical properties than the parent material.

Care should be taken to avoid the creation of any HAZ that has not been considered in the design, e.g. the welding
of a temporary attachment.

7 Fusion welding processes

This part of ISO/TR 17671 applies to the. following processes in accordance with ISO 4063:1998, and may be used
singly or in combination.

— 131 Metal arc inert gas welding (MIG);
— 141 Tungsten inert gas-arc welding (TIG);
— 19 Plasma arc_ welding.

Other {usion welding processes may be considered by agreement.

8 elding consumables

8.1 Filler metal
The filler metal should be compatible with the parent metal, see annex B.

Filler metals should be stored in their original packaging in a dry place adequately protected from the effects of the
weather and in accordance with relevant standards and/or the supplier's recommendation.

© 1SO 2002 - All rights reserved 3
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Particular attention shall be paid to the storage and identification of partly used reels of wire and packages of rods
located in fabricating shops or on site. This is necessary to ensure that they do not become moist or contaminated,
e.g. by dust or oil.

8.2 Shielding gases and gas backing

Argon is most commonly used for MIG, TIG and plasma arc welding of aluminium, but some advantage can be
obtained by the use of helium and helium/argon mixtures. They produce improved penetration and/or an increase
in the welding speed. They can also reduce imperfections. Shielding gases and gas backing of the following
categories in accordance with 1ISO 14175:1997 shall normally be used

— 1 (afgon);
— 12 (helium);
— 13 (afgon/helium mixtures).

Other gag mixtures should only be used in accordance with the design specification (see-annex B).

9 Eqguipment

Further information is given in ISO 3834-2 and 1SO 3834-3. Return cables should be of the same or greater| cross-
sectionallarea as the welding leads. When quality assurance in accordance with ISO 3834-2 is required, monitoring
systems $hould be calibrated and welding equipment should be validated.

10 Joint types

10.1 General

General guidance is given in ISO 9692-3. Gaps-between fusion faces can cause problems, e.g. burn-through,
distortion|and imperfections. Attempts shouldtherefore be made to minimize them.

10.2 Butt joints

10.2.1 General

Butt joint$ includes all joints_between plates, pipes or combinations including “T” butt joints.
10.2.2 Full penetration

10.2.2.1 | Single-sided welding

The folloying methods should be used for welding the joint:

a) without backing;
b) with temporary backing;
c) with permanent backing;

d) other suitable method.

4 © 1SO 2002 — All rights reserved
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10.2.2.2 Double-sided welding

The fo

llowing methods should be used for welding the joint:

a) fully weld the first side, then complete the weld from the second side;

:2002(E)

b) partially weld from both sides, completing the weld in a balanced sequence. This method will minimize
distortion;

c) ro
d) ot
10.2.3

10.2.3

The fo

a) weld to achieve the required weld depth without penetrating to the second-side;

b) ot

10.2.3

The fo

a) weld to achieve the required weld depth, then weld from the second side to achieve that required weldg

b) ps
TH

ot run placed from the first side (instead of backing), then complete the weld from the second side;

ner suitable method.
Partial penetration

1 Single-sided welding

lowing methods should be used for welding the joint:

her suitable method.

2 Double-sided welding

lowing methods should be used for welding the joint:

rtially weld from both sides, completing welds to the required weld depths utilizing a balanced s
is method will minimize distortion;

c) w

run;

d) other suitable method.

10.3

The ropt gap betweenscontacting surfaces should be as small as possible.

11 Bpcking-material

1.1

Id to achieve the required weld depth then finish the weld from the second side by placement of

illet welds

depth;

equence.

a sealing

ermanent backing material

For further information on material types see ISO/TR 15608.

11.2 Temporary backing material

Stainless steel, aluminium, copper or ceramics can be used. Precautions should be taken to avoid copper or other
material pick-up or overheating of backing material. For the purposes of this part of ISO/TR 17671 stainless steel
refers only to austenitic stainless steel.

© I1SO 2002 — All rights reserved
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12 Branch connections

12.1 General
This type of joint is applicable to either full penetration and/or fillet welds in pipe, e.g. circular or elliptical. The

details for all types of branch connections, e.g. form of joint, angle between sections, angle between fusion faces,
root gap between parts, should be arranged to permit the use of a satisfactory welding procedure.

12.2 Butt welded joints

By their pature branch connections are usually of a single-sided form, utilizing a varying weld geometry. This
depends |on the respective dimensions of the pipe and branches, together with their alignment angles. Welding
may be performed with or without backing material to suitable methods. The branch connection should’be prepared
in accordpnce with 10.2.

Branch donnections in pipes that are “set on” should be welded so as to provide the required weld thickness
completel]y around the branch or as otherwise shown on suitable drawings. For “set_in"“or “set through” pranch
connectigns, welding normally should be performed so as to provide the required weld<¢hickness through the main

pipe.
12.3 Fillet welded joints

Branch cpnnections in tubular sections should be fillet welded such that'the size of the completed joint fully meets
design r¢quirements. Where possible, the surfaces of the pipe and branch should be in as close confact as
possible With the gap in order to avoid detrimental phenomena (e.g.excessive penetration and excessive porosity).

13 Gouging

In full pepetration butt welds, welded from both sides,the back of the first run can be removed, by suitable means,
down to flean, sound weld metal before weldingxis’started on the second side. Mechanical methods shquld be
used, e.g. milling, chiselling, sawing or grinding- The preferred methods are milling and sawing. No oil|based
lubricanty should be used. If grinding is used; the discs should be special types intended for aluminium only.
Plasma gouging is permitted. After gouging-all contaminants should be removed from the joint fusion fages. In

certain cases it will be desirable to check the surface for imperfections, e.g. by the use of penetrant testing in
accordangce with EN 1289.

14 Preparation of joint

For the preparation ofdhé‘joint, general guidance is given in 1ISO 9692-3. Particular attention is drawn to the need
to minimige the sizes\of'root gaps, where appropriate.

The joint should,be prepared by mechanical means or by laser, plasma, water jet cutting or other suitable mgthod.

When cutting has a detrimental effect on the properties of the zone adjacent to the cut, allowance should bg made
to remove the damaged material following cutting. Crack detection is advantageous following cutting.

To avoid adverse effects on the quality of the weld, the surfaces and edges should be suitable for the welding
process. They should be free from cracks and notches, dry and free from excessive oxide, oil, grease, paint,
moisture, etc. Prior to welding and before assembly of the joint, fusion faces and adjacent surfaces shall be
degreased and the oxide layer refreshed. The period between cleaning and welding should be as short as possible
in order to avoid recontamination.

Degreasing by solvents or other suitable methods should be followed by the removal of surface oxide by
mechanical means. Degreasing by chemical etching may remove the original surface oxide layer.

6 © 1SO 2002 — All rights reserved
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In this context, the term “refreshed” applies to the removal of the contaminated oxide layer followed by reoxidation in
a dry environment.

15 Assembly for welding

The preferred welding positions in accordance with ISO 6947:1990 are PA, PB, PC and PF.

16 A

The aq
ISO 10

17 P
Pre-he
— to
— to
— to
— to

The pr
as pos

Excess

: fioi

ceptance criteria for misalignment shall be in accordance with the appropriate quality level sele
042. For certain applications closer tolerances might be necessary.

re-heating

ating may be applied for the following reasons:

remove moisture prior to welding, e.g. when site welding;

avoid cold-start imperfections;

achieve heat balance when welding extremely dissimilar thicknesses;
reduce heat sink effects when welding thick sections.

e-heat temperature is given in Table 1. The time at'temperature is important and shall be for as sh
Sible in order to avoid detrimental effects. See annex A.

ive pre-heating beyond the values given.jimTable 1 will affect the mechanical properties in work ha

fully heat treated materials (i.e. partial annealing or overageing). It can also alter the metallurgical struct

HAZ b
In som
preheg
18 In
The inf
— to

— to

/ causing grain growth and/or the precipitation of second phases.

e circumstances the use of argon-helium mixtures or helium instead of argon may eliminate the
ting.

terpass temperature

erpass temperature should be controlled for the following reasons:

prevent.feduction of mechanical properties by overheating;

reduce the size of HAZ softening;

cted from

ort a time

rdened or
ire of the

need for

— to

reduce the extent of HAZ segregation, e.g. overaging.

It is recommended that the temperature of the joint at the commencement of each successive weld run does not
exceed the appropriate value given in Table 1.
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Table 1 — Recommended maximum preheat and interpass temperatures

Parent metal Preheat temperature Interpass temperature
°C max. °C max.

Non-heat treatable alloys

XXX
3xxx

Bxxx 120@ 1202

AlSi cast

AlMg cast

eat treated alloys
6XxxX
AISiMg cast 1202 100

AISiCu cast

TXXX 1002 80

OTE 1 The temperatures in this table are intended for guidance. They canibe changed to other values by contract

N
a
NOTE 2 In group 22.4 (5XXX) alloys containing > 3,5 % Mg and ifngroup 23.2 (7XXX) alloys, precipitation of such
p

hd should be stated in the welding procedure specification.

hases can produce sensitization to exfoliation corrosion and stress corrosion cracking in certain service environments.

Prolonged heating can produce partial annealing in work-hardened alloys and overaging in fully heat treated alloys.

19 Met

When pr
means of

For interpass temperature control{ the temperature should be measured at a point as close as is practical

weld met

20 Adg

20.1 Int

The surfg

hods of temperature measurement

bheat and/or interpass temperature’ control is required, the temperature should be measured,
contact pyrometers, thermo-indicating paints or crayons, and recorded as required.

al.

itional recommendations

pr-run.cleaning and treatment

ce.of each weld run should be cleaned by stainless steel wire brushing or mechanical means befq

2.g. by

to the

reitis

covered By-thenrextron-

20.2 Inspection and testing

It is recommended that welds are not dressed, painted or otherwise treated until they have been inspected.

20.3 Quality requirements

Acceptance levels, in accordance with ISO 10042, should also be in accordance with the design specification.
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20.4 Correction of non-conformity

Corrections of non-conformity should be based on ISO 10042.

20.5 Temporary attachments

See clauses 6 and 7.

© 1SO 2002 — Al rights reserved 9
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Annex A

Detrimental effects on weld properties and measures for their avoidance

Although
p033|ble

thicknes

In the ¢
mechanig
care sho

The avoi
between
contamin
and cond
should e
necessar

most aluminium alloys are readily welded via the correct selection of process and consumable, it is
under certaln Clrcumstances for a number of |mperfect|ons to occur. These may be a function of the

licated

more
ethods
es that

e weld
and high residual stresses induced by the close proximity and accumulations of welded joints.

se of work-hardened or heat-treated alloys, the fact that the HAZ ofythe weld suffers a redugtion in
al properties should be taken into account when making design calculations. However, during welding,
Id be taken to avoid excessive heat input which could increase the ‘softening and extent of the HAZ

jance of some detrimental effects is dependent on the mainténance of the correct angle and distance
the welding torch and the work piece. For the feed system.use materials adapted to aluminium t¢ avoid
htion and damage of the filler metal. The torches used for-welding of aluminium, together with their|cables
uits, are quite bulky and can be difficult to manoeuvre in tight corners. Designers of welded strfictures
nsure that there is adequate access for torch and*welder to all joints. In some instances, it may be
y to weld from one side only with a suitable edge-preparation and permanent or temporary backing.

10
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Table A.1 — Detrimental effects on weld properties and measures to be taken for their avoidance

Detrimental effect 2

Principal reasons

Prevention and/or counter-measure

Porosity

e.g. linear porosity (2014) or
pore clusters (2013)

Contaminated filler metal.

Moisture on the surface of the filler
metal.

Contaminated joint area.

Moisture on the surface of the

Improve cleanliness of filler metal. Store in a clean

environment above the dew point of the
area.

Clean and dry joint area prior to
e.g. preheating. Ensure material is at
temperature prior to welding.

working

welding,
ambient

ot
ot
Unacceptably high H, content in

the filler metal and/or parent
metal.

Formation of pores due to a too
narrow gap in the joint area.

Unfavourable welding positions
PC, PD, PE, PG.

Time for gas evolution too short.

Impure shielding gas, due to
leaking cooling water or gas
supply system.

Impure shielding gas, e.g. due to
moisture penetration.

Unsuitable hose quality.

Non-laminar gas flow_due to too
high or too low -flow rate or
draught.

Arc voltage too high.

Torch angle-too small.

If necessary contact supplier and/of ™ pr9
filler metal and/or parent metal.

Optimize gaps preventing air'escaping thri
weld pool.

If possible, use welding positions PA, PB,

Increase heatsinput and/or preheat, cha
preparatior.

Eliminate leakage.

Use shielding gas complying with IS
Ensure suitable hose quality, replace
hoses, hose length to be short as po!
possible use metallic hoses.

Optimize the adjustment of the gas flo
draught.

Optimize arc voltage.

Use correct torch angle.

ducer of

bugh the

PF.

hge joint

D 14175.
perished
5sible, if

v, avoid

Oxidg inclusions (303)

Formation of oxide in the arc or
weld\pool area by entry of oxygen
due to interrupted or insufficient
gas flow.

Inadequate cleaning of the joint
area and/or previous runs.

Surplus oxygen
flame.

in pre-heating

Incorrect manipulation of TIG filler
rods.

See porosity.

Optimize the adjustment of the gas flo
draught.

Ensure cleanliness of the joint area/previ
is correct. Optimize arc condition.

Optimize flame.

Do not remove the rod end from the prote
shield.

v, avoid

pUS runs

Ctive gas

© I1SO 2002 — All rights reserved

11


https://standardsiso.com/api/?name=0366dffcf6343d08672ea00b6c1d6a4a

ISO/TR 17671-4:2002(E)

Table A.1 (continued)

Detrimental effect @

Principal reasons

Prevention and/or counter-measure

Cracks (

100)

Solidification cracking

e.g. Crater crack (104)

Solidification characteristic of the
weld pool.

Internal stress.

Select a filler metal to ensure optimum weldability.

Place the end crater on the run out plate or work

with a programme for filling craters.

Choose a welding sequence that reduces self

feaint oAl Aot ot
rostran o o SrStoT o

e.g. Liqd

idation cracking

Remelting of low melting point
constituents segregating on the
grain boundaries of the HAZ.

Reduce heat input and interpass temperaturg.

Reduce crack susceptibility by using a“sing
technique.

Reduce internal stress.

Select a suitable filler metal (e.g. 4xxx series).

h

e run

Metallic

Tungste

nclusions (304)

h inclusions (3041)

Tungsten inclusions (TIG: 141 and
plasma arc welding: 15) due to
excessive current for the tungsten
electrode or for touching into the
weld pool.

Reduce the current,for-the tungsten electrod
and diameter. Do hot dip the tip of the tun
electrode into the weld pool.

b type
gsten

Copper inclusions (3042) Copper inclusions (MIG: 131) due | Choose a torch and contact tip appropriate to
to overheating/burn out of contact | current.
tip. Work with a short arc length.
Pick up from copper backing bars. “\|" Replace copper backing bars with stainless|steel,
aluminium or ceramics if necessary.
3 See|SO 6520-1.
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Annex B

Recommendations for the choice of consumables

B.1 Filler metals

The choice of the filler metal depends on several factors including the following:
— the compatibility to the chemical composition of the parent metal(s), e.g. the propensity for weld.crack
— the mechanical properties required of the joint (taking into account both the HAZ and weéld metal prop

— the subsequent treatment of the welded part or construction, e.g. surface treatment; anodizing and d

fin

— the corrosion resistance required of the joint;

The ulf

Table B.1 details a filler metal grouping system.

Table

metal alloys under working temperatures up to + 50 °C:\Parent metals shown include wrought alloys in ag

with E
EN 17

The re
choice

ishes;

timum weldability.

imate selection will be dependent on the application and mayjinvolve a value judgement of such fad

B.2 gives recommendations for the selection of filler:metal for welding joints in similar and dissimi

N 573-1, EN 573-2, EN 573-3 and EN 573-4,xand cast alloys in accordance with EN 1780-1, E
B0-3 and EN 1706.

commendations given in these tables_are included purely for guidance. In some circumstances &
of filler metals may be used, but thisyshould be in accordance with the design specification.

2002(E)

ng;

prties);

ecorative

tors.

ar parent

cordance
N 1780-2,

different
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