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W elding is undoubtedly one of 
the more important manufac-
turing processes available to 

industry. However, whilst welding is the 
preferred joining method in many indus-
trial sectors, it is nevertheless a critical 
factor to ensure that the welds produced 
are satisfactory in terms of mechanical 
performance and soundness. 

The fusion welding of metallic 
materials can present a variety of prob-
lems. First, the heat generated produces 
thermal cycles that may significantly 
affect the mechanical properties. Fur-
thermore, these thermal cycles cause the 
metal to expand locally and can result 
in substantial stresses arising on cool-
ing. These residual stresses may distort 
the material but, more importantly, they 
are added to the service design loads 
and may increase the overall stress-
es to the stage where the integrity of 
the construction is affected. Of sepa-
rate concern, is the fact that welding 
is prone to a variety of metallurgical 
and process defects, such as cracking, 
pores and lack of fusion that can lead 
to premature failure in service. 

Essential measures for 
welding safety 

Because of these adverse effects, 
measures have to be taken during weld-
ing to avoid serious defects or impair-
ment of the material properties. It is 
vital, therefore, when welding is carried 
out to consider all the factors which 
could affect the finished weld’s per-
formance. When one remembers that 
welding is used in such critical applica-
tions as bridges and power generating 
plants, the significance of the weld’s 
integrity can be appreciated. 

For many years, these aspects 
have been recognized and a variety of 
measures have been introduced to lim-
it the risks of premature failure in con-
struction and service. These measures 
have included the qualification of pro-
cedures for producing the welds as well 
as of welders and welding operators. 
Those familiar with national and inter-
national product standards for welded 
products will recognize these require-
ments. However, not all such products 
are manufactured according to standards 
or codes of practice. Furthermore, there 
is widespread ignorance in a number of 
industrial sectors of the need to imple-
ment these primary measures. 

Ensuring quality in welding
Minimizing defects with 
quality management 

It was hoped that manufacturers 
implementing ISO 9001: 2000 quality 
management system and its predeces-
sors would have adopted these essential 
measures for their welding activities. 
Unfortunately, ISO 9001 has not been 
as effective in this area as it should. 
Whilst the most significant reasons for 
this are probably due to the fact that 
some management teams and quality 
assurance personnel have limited tech-
nical knowledge, there is little doubt 
that many quality management sys-
tems have not recognized the signifi-
cance of potential welding problems 
or that it is a special process. Although 
many manufacturers have adopted qual-
ity management systems, many more 
have not, and a significant number of 
them have not applied even the most 
basic of measures to control welding 
activities. 

Regardless of the reasons, a pro-
portion of the welding carried out is not 
performed as well as it should and fail-
ures in service continue to occur. This 
is particularly disappointing since so 
much has been learnt about the prob-
lems which can occur during welding 
and how they can be avoided. 

ISO 3834 was developed to help 
manufacturers apply this knowledge. 
The standard provides sets of quality 
requirements for the fusion welding 
of metallic materials suitable for dif-
ferent manufacturing situations. The 
standard, in its current format, was 
first published in 1994 and has just 
completed its first major review. This 
has not changed the basic structure 
of the standard but it has introduced a 
number of revisions that will make it 
more effective, as well as more suit-
able for manufacturers who do not 
have ISO 9001:2000 for quality man-
agement. 

Welded steel structure, Terminal, Salzburg Airport.
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MIG welding on pressure vessels.
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MIG welding on metal constructions.
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Using a factory 
control system for good 
practices

The standard retains its three 
levels of requirements. Five of these 
are International Standards. The sixth, 
ISO/TR 3834-6 is a technical report 
giving guidance on the application of 
the standard. 

It is important to recognize that 
ISO 3834 is not a quality management 
system. Rather, it is a factory control 
system designed to ensure good prac-
tice is adopted by a manufacturer in 
its welding activities. For this rea-
son, compliance may be specified in 
product specifications as a mandato-
ry requirement. 

Probably one of the most sig-
nificant features of ISO 3834 is the 
requirement for a manufacturer to 
have a responsible welding coordina-
tor according to ISO 14731 – someone 
who can competently apply good prac-
tice in the welding activities carried out 
by the manufacturer. This is a highly 
important requirement and is includ-
ed to ensure the manufacturer under-
stands the problems which can arise 
and how they can be avoided. 

control system, it is recognized that 
other standards are used throughout 
the world. To enable manufacturers to 
claim compliance with ISO 3834, the 
standard allows alternative support-
ing standards to be used where these 
are called up in a product standard or 
code of practice used by the manu-
facturer. 

It is expected that users of weld-
ed equipment, regulators and those 
drafting product standards will require 
manufacturers to comply with one of 
the requirement parts of ISO 3834. 
Already, a number of European prod-
uct standards are specifying compli-
ance with ISO 3834 and it is anticipat-
ed that purchasers and users of weld-
ed components will include compli-
ance with the standard in the contract 
requirements. 

Improving compliance 
process for 
manufacturers

ISO 3834 is drafted as a facto-
ry control system and, whilst it may 
be adequate in a number of situations 
for manufacturers to claim compliance, 
there will be a need for third-party 
certification in many instances. This 
is recognized by the European coop-
eration for Accreditation, which has 
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ISO 14731 links the compe-
tence of its responsible welding coor-
dinators to the International Institute 
of Welding (IIW) diploma qualifica-
tions. However, it rests with the man-
ufacturer to specify the level of train-
ing and qualification required and to 
ensure that those appointed – whether 
as employees or under contract – are 
sufficiently competent to handle the 
type of products manufactured. 

ISO 3834 incorporates in Part 5 
the International Standards that apply 
to welding. Whilst it is the intention 
that manufacturers will adopt these 
supporting standards in their factory 

“  Welding is undoubtedly 
one of the more important 
manufacturing processes.”

Programme-controlled welding unit used with 
MAG welding.
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Welding of a crane lattice mast.
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Programme-controlled MSG welding unit.
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defined requirements for accredited 
certification. An important feature of 
this document is the requirement that 
auditors are experienced in welding 
and have received training in the way 
audits should be conducted. 

ISO 3834 may be applied in 
association with ISO 9001:2000 or as 
a stand-alone system. In the former 
case, it provides detail to augment the 
various elements of the manufactur-
er’s quality management system. In 
the latter, it enables the manufacturer 
to implement a factory control system 
that ensures good practice in the con-
trol of welding for the products manu-
factured. The standard recognizes that 
some elements of a quality manage-
ment system are particularly impor-
tant and encourages manufacturers to 
adopt these in order to support the fac-
tory control system. 

“It is hoped that the 
standard will receive 

industrial support and that 
manufacturers will benefit 

from its adoption.”

Whilst the take-up of ISO 3834 
has so far been relatively slow, it is 
expected that, as users become more 
aware of its value and more product 
standards require compliance, compa-
nies using welding as a manufacturing 
operation will implement ISO 3834 in 
their welding activities. 

There can be little doubt that, 
if this happens, there will be a con-
siderable improvement in the quality 
of welding on a worldwide basis. ISO 
3834 itself will not eliminate all the 
failures that occur, but it is an impor-
tant tool that will make a major con-
tribution towards this. It is the hope 
of those responsible for the revision 
that the standard will receive indus-
trial support and that manufacturers 
will benefit from its adoption. 
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Adopting International 
Standards as regional 
or national 

by Reinhard Weissinger and Nicolas Fleury

The adoption of International Stand-
ards as regional or national stand-
ards is an important way through 

which regional or national standards are 
established and International Stand-
ards are disseminated. It is a means to 
ensure consistency among the stand-
ards applied in different countries and 
to facilitate international trade.

In order to provide guidance on 
the process of the adoption of Interna-
tional Standards, ISO and IEC have 
developed ISO/IEC Guide 21, Region-
al or national adoption of International 
Standards and other International Deliv-
erables, which defines adoption as the 
“ publication of a regional or national 
normative document, based on a relevant 
International Standard, or endorse-
ment of the International Stand-
ard as having the same status 
as a national normative 
document, with any 
deviations from 
the Interna-
tional Stand-
ard identi-
fied.”

Promoting the adoption of Inter-
national Standards therefore has always 
been an important aspect of the ISO and 
the IEC policy. It is also one possible 
option for the World Trade Organiza-
tion (WTO) members to meet their 
obligations under the WTO Agreement 
on Technical Barriers to Trade (TBT). 
Indeed, this agreement requires them 
to use, wherever possible, International 
Standards as the basis of their national 
regulations, standards or conform-
ity assessment procedures. Standards 
bodies having signed up to Annex 3 
of the TBT Agreement 1) also agree to 
use International Standards whenever 
possible and appropriate.

1)  WTO TBT Agreement, 
Annex 3 : Code of Good 

Practice for the Preparation, 
Adoption and Application of 

Standards


