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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
establlshed has the rlght to be represented on that comm|ttee Internat|onal organlzatlons governmental and

Standards
ication as an

jgct of patent

bration with
ification of
cooperation

between ISO and CEN (Vienna Agreement).

Throughout the text of this document, read “...this European Standard...” to mean “...this International
Standard...”.

ISO[ 18278 consists of the following parts, undeén the general title Resistance welding — Weldability:
— | Part 1: Assessment of weldability forresistance spot, seam and projection welding of metallic (naterials

— | Part 2: Alternative proceduresifor-the assessment of sheet steels for spot welding
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Foreword

-1:2004(E)

This document (EN ISO 18278-1:2004) has been prepared by Technical Committee CEN/TC 121 “Welding”, the
secretariat of which is held by DIN, in collaboration with Technical Committee ISO/TC 44 “Welding and allied
processes”.

This Eur
by endor
May 200
This stan
—  Part
—  Part
This doc
Accordin
countrieg

Estonia,
Netherla

bpean Standard shall be given the sfatus of a national standard, either by publication of an ide
sement, at the latest by May 2005, and conflicting national standards shall be withdrawncat't
D.
dard consists of the following parts:

1: Assessment of weldability for resistance spot, seam and projection welding/ef‘metallic mate
2: Alternative procedures for the assessment of sheet steels for spot welding.

iment includes a Bibliography.

j to the CEN/CENELEC Internal Regulations, the national\standards organizations of th
are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republig

Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxemb
nds, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kin

htical text or
he latest by

ials;

e following
, Denmark,
burg, Malta,
gdom.
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1 Scope

-1:2004(E)

This document recommends procedures for determining the generic weldability for resistance spot, seam and
projection welding of metallic materials.

This procedure is applicable for the assessment of the weldability of uncoated/coated steels, stainless steels and
non-ferrous alloys such as aluminium, titanium, magnesium and nickel and their alloys of single thickness lower
than or equal to 5 mm.

The weldability of metallic materials in resistance welding is defined in terms of;:

— thes
— thes
— thes
The proc
— com

— com
equi

— dete
and/

— inves
weld

2 Nor

The follo

bility to make the weld in the first place;

bility to continue making welds;

bility of the weld to withstand the imposed service stresses.

bdures recommended in this standard can be used to:

pare the weldability of different metallic materials;

pbare the welding response of particular welding equipment and allow comparisons betwe
mine the weldability of a material when any welding, configuration is changed e.g. electro
Dr shape, water cooling requirements etc.;

tigate the effect of welding parameters such as.welding current, weld time, electrode force
ng schedules including pulse welding, current stepping etc. on weldability.

mative references

ving referenced documents are indispensable for the application of this document. For dated

only the

dition cited applies. For undated references, the latest edition of the referenced document (in

amendments) applies.

EN ISO 8166, Resistance welding — Procedure for the evaluation of the life of spot welding elect

constant

achines settings-(ISO 8166:2003).

EN ISO 14270, Specimén’ dimensions and procedure for mechanized peel testing resistance spot,
embosseld projection\welds (ISO 14270:2000).

EN ISO 14271s-Vickers hardness testing of resistance spot, projection and seam welds (low|
microhar@iness) (ISO 14271:2000).

en different

bment and determine the influence of the static/dynamic propetties of different welding equipment;

de material

or complex

references,
cluding any

odes using

seam and

load and

EN ISO 14272, Specimen dimensions and procedure for cross tension testing resistance spot and embossed
projection welds (ISO 14272:2000).

EN ISO 14273, Specimen dimensions and procedure for shear testing resistance spof, seam and embossed
projection welds (ISO 14273:2000).

EN ISO 14327, Resistance welding — Procedures for determining the weldability lobe for resistance spot,
projection and seam welding (ISO 14327:2004).
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EN ISO 14329:2003, Resistance welding — Destructive tests of welds— Failure types and geometric
measurements for resistance spot, seam and projection welds (ISO 14329:2003).

EN ISO 15609-5, Specification and qualification of welding procedures for metallic materials — Welding procedure
specification — Part 5: Resistance welding (ISO 15609-5:2004).

EN ISO 15614-12, Specification and qualification of welding procedures for metallic materials — Welding
procedure test — Part 12: Spot, seam and projection welding (ISO 15614-12:2004).

EN ISO 18278-2:2004, Resistance welding — Weldability — Part 2: Alternative procedures for the assessment of
sheet steels for spot welding (ISO 18278-2:2004).

ISO 669:2000, Resistance welding — Resistance welding equipment — Mechanical and electrical requirements.
ISO/DIS 14873, Resistance welding — Procedure for spot welding of uncoated and coated low carbon stegls.

ISO/DIS 16432, Resistance welding — Procedure for projection welding of uncoated and coated low carbpn steels
using embossed projection(s).

ISO/DIS 16433, Resistance welding — Procedure for seam welding of uncoated and.eoated low carbon steels.

3 Terms$ and definitions

For the punposes of this document, the terms and definitions giveh.in 1ISO 669:2000, EN I1ISO 14329:2003 and
EN ISO 18378-2:2004 and the following apply.

3.1
ability to make a weld
characteristjc of a component defined by the available welding current range

3.2
ability to continue making welds
estimation ¢f the electrode life as defined by the number of welds which can be made before the neqd for re-
dressing or changing of the welding electrades

3.3
service str¢sses
as used in [this context, applies_not only to static and dynamic loading, but also includes stresses imposed by
environmengal conditions such.as corrosion, humidity, low, elevated or fluctuating temperatures etc.

4 Test procedures

4.1 Genéral

Test procedures can be sub-divided into two groups as follows:

— those which are considered basic to an understanding of weldability. Such tests shall be carried out to assess
the weldability of the material;

— those tests which provide additional information to any basic evaluation of a material. Such tests may be
carried out depending on the end application.

Acceptance criteria for each test will depend on the requirements of the product being welded and shall be

specified before commencing the test programme. The type of failure shall be determined according to
EN ISO 14329.

2 © 1SO 2004 - All rights reserved
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The procedure for spot welding on uncoated and coated low carbon and high strength steels shall be used in
accordance with ISO/DIS 14373, for seam welding in accordance with ISO/DIS 16433 and for projection welding
with ISO/DIS 16432. Other welding procedures shall be also be specified, if necessary.

4.2 Basic test procedures

4.2.1 Determination of the ability to make a weld

For the determination of the ability to make a weld a weldability lobe shall be determined according to procedures
as specified in EN 1ISO 14327.

The purp’k)se of this procedure is to provide information on suitable weld settings and the welding.cu

which ca
The weld
— thesg
— weld
— the g
— the y
— the g

— thet

422 D

For the d
settings 3

The purp
pair of weg

If current
account g

Factors w

— electrode material and design;

— type

be used to give acceptable welds as defined within precise limits.
Ability lobe is influenced by:
lectrical and mechanical characteristics of the welding equipment;
ng parameters;
lectrical, mechanical and physical properties of the material being welded;
elding configuration used;
lectrode material and design of the welding electrode;
pst specimen or component being welded.
btermination of the ability to continue making welds

btermination of the ability to continue making welds the electrode life test determined at consta
ccording to EN ISO 8166 shall be used:

bse of this test is to provide an indication of the number of acceptable welds which can be nj
Iding electrodes before the need to re-dress or change the electrodes.

stepping programs or pulse welding procedures are used, the test procedure shall be modified
ny necessary changes-arising from the use of such welding schedules.

hich determinelthé value of electrode life include:

of welding equipment;

rrent range

nt machine

ade from a

to take into

— the

fectricarand mechanicat characteristics of the wetding equipment;

— welding conditions;

— welding rate;

— wate

r cooling arrangements;

— transformer/electrode configuration;

— material being welded;

— shap

e of the test specimen or component being welded;
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surface conditions (e.g. pretreatment coating).

EN ISO 8166 does not apply to seam welding. Alternative procedures shall be specified or developed for the
evaluation of electrodes for seam welding. Generally, special variants of the seam welding process are used to
weld coated steels which eliminate the problems associated with electrode contamination. In these cases e.g.
narrow wheel welding, continuous wire welding and foil butt welding, electrode life testing may be omitted.

In case where only slight modifications are made to the properties of the material being assessed and where there
is adequate published information as to typical electrode life to be expected, then this test may be omitted.

4.2.3 Determination of the weld properties

4231 General
The relevant tests to be used according 4.2.3.2 to 4.2.3.6 shall be specified, if necessary.
The type of failure obtained in a test will depend on the material being welded, for example.

rephosphorised steels, some high strength and ultra high strength steels can_be)give interfacial failures and

partial plug failures depending on the welding parameters and the testing conditions used;
in the cpse of aluminium and aluminium alloys porosity and cracks may<«ccur;
with nigkel alloys hot cracking may occur;
for the $ame type of material, increasing the thickness favours;interface failures;

the type of failure and the weld diameter will be influenced by the type of test.

4.2.3.2 Shop floor tests

Shop floor tests are used to determine the type of(failure and the weld diameter by chisel or peel tests accprding to
ISO 10447 pr torsion test according to EN ISO 17653 and can be used for determining the weldability Ipbe. The
results obtalned from such tests give information on the ability to control weld quality, for example the weld setter
and the insgection personnel used for quality control on the shop floor.

4.2.3.3 Shear testing

The shear tgsting shall be carfied out according to EN I1SO 14273.

The purpos
sustain.

b of this testis to determine the failure type and the maximum shear force that the test speci

4234

echanised Peel testing

men can

The peel testing shall be carried ouf according To EN TSO 14270.

The purpose of this test is to determine the failure type and the peel force that the test specimen can sustain.

4.2.3.5

Cross tension testing

The cross tension testing shall be carried out according to EN I1ISO 14272.

The purpose of this test is to determine the failure type and the tensile force that the test specimen can sustain.
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Macrosections and hardness test

The shape and dimension of the weld nugget together with hardness values shall be determined on etched
macrosections according to EN ISO 14329 and EN ISO 14271. The results of the tests give basic information on

the influe

nce of welding parameters (e.g. nugget dimension and hardness).

4.3 Additional tests
4.3.1 General
The use pfsuchtestsshoutdbebasedomshopfloorconditions—anmd-—apptications:

Factors t
— thet
— pres
— then

— elect

— type
fricti

— char
dime

— prod
requ

4.3.2 Hpld time sensitivity procedure

The ianuInce of hold time should be determined in order to assess the likelihood of brittle failure in test

and the i

The follo

5 Fur
Further W

— stati

b be considered in the selection of any procedures shall include:

ype of metallic material being welded;

bnce of metallic, conversion, primer, wax, lubricant, paint or organic coatings;
eed to produce non-marking or low indentation welds;

rode configuration to be used;

of welding equipment to be used including any misalignmentyeontact errors and dynamic pro
bn within the electrode head assembly, impact and bounce:characteristics, see 1ISO 669 for det

bcteristics of the secondary circuit i.e. direct/indirect/series/push-pull transformer cor
nsions of secondary loop, jigging arrangements;

Liction constraints for example, welding rate;” production rate as dictated by robotic or
rements.

cidence of excessive hardness'values in the weld zone.

ving standard can be used: 1SO 10447, EN ISO 14271, ISO/DIS 14323, EN ISO 17653.

ther weld properties
eld propérties can be sub-divided into:

properties;

berties, e.g.
hils;

figurations,

automation

specimens

— fatigue properties;

— impact properties.

For the determination of the static properties the following additional tests can be used:

— pressure testing of seam welds according to EN ISO 17654;

— multispot and projection test pieces or components as specified.
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