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DIN Standards Become
Infernationadl

Standards-based quality assurance in adhesive bonding technology is progressing. The starting
point was the publication of the world's first series of standards in 2006, DIN 6701 "Adhesive bonding
of railway vehicles and components". In 2016, this was followed by DIN 2304-1 for all other areas of
adhesive bonding technology applications outside of rail vehicle construction. With the now
worldwide application of national DIN 6701 and DIN 2304, these are currently being transferred to

international standards.

Andreas Grof3, Erik Meif3, Frank Stein

Adhesive bonding is one of the "special
processes” that cannot be tested and veri-
fied one hundred percent non-destructive-
ly. In accordance with the Product Safety
Act (PSG), adhesive bonding technology
and adhesively bonded products must also
be carried out in accordance with the state
of the art. In order to realise this legally
binding requirement, special processes for
prophylactic error prevention require the
implementation of a quality management
system (QMS), for example in accordance
with ISO 9001. This existing QMS is con-
cretised adhesive bonding-specifically on
the basis of the QA standards. Therefore,
for the special process of adhesive bond-
ing and for adhesively bonded products,
the legally required state of the art con-
sists of the inseparable linking of PSA,
QMS and QA standards.

Standard-based quality assurance in ad-
hesive bonding technology began in 2006
with the publication of DIN 6701 - "Adhe-
sive bonding of rail vehicles and parts",
the world's first series of standards to reg-
ulate the organisation and implementa-
tion of adhesive bonding technology pro-
cesses for this area of application. The se-
ries of standards DIN 6700 and EN 15085,
which were successful for the equally
special process of welding in rail vehicle
construction, served as a model for this
(Figure 1). Their basic structure with the
core elements "classification according to
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safety requirements”, " assignment of ver-
ifiably qualified personnel” and "verifica-
tion of the safety of the respective joint"
was adopted and adapted to adhesive
bonding technology.

In 2016, DIN 2304-1 - "Adhesive bond-
ing technology - Quality requirements
for adhesive bonding processes/Part 1:
Process chain for adhesive bonding" fol-
lowed with the same basic structure of the
above-mentioned core elements. Follow-
ing the example of the DIN 6701 series of
standards, it regulates the adhesive bond-
ing technology process organisation and
implementation for all other areas of adhe-
sive bonding technology applications out-
side of rail vehicle construction.

With DIN 6701 and DIN 2304, there is now
a comprehensive quality assurance con-
cept for adhesive bonding technology pro-
cesses that is normatively anchored in all
areas of application. [1]

"State of the art" for adhesive
bonding

In order to be able to use a material, a
product made from it or a process safely,
work must be carried out according to the
"state of the art", especially in the case of
safety-relevant products [2]. This is legally
binding across materials, applications and
technologies and is based on the Product
Safety Act [3] (PSA), according to which a

product - consequently also an adhesive-
ly bonded product - may only be placed
on the market "if it does not endanger the
safety and health of persons when used
as intended or in a foreseeable manner".
If this verification for processes and prod-
ucts cannot be carried out with non-de-
structive methods and one hundred per
cent certainty, then according to ISO 9001
there are "special processes" in the un-
derlying manufacturing procedures [4]
[5]. For these, ISO 9001 requires the intro-
duction of a Quality Management System
(QMS) for the comprehensive prevention
of process and product errors that cannot
be verified one hundred per cent non-de-
structively, in order to avoid these errors
from the outset [6].

For special processes and products man-
ufactured with these processes, the Prod-
uct Safety Act links its legally binding re-
quirement of safety verification with the
avoidance of defects without exception.
This covers the entirety of the period from
the beginning of a product development
phase to the end of product use.

In this context, the adhesive bonding QA
standards take on the main function of
concretising the ISO 9001 core idea of er-
ror prevention for adhesive bonding pro-
cesses and products in an adhesive bond-
ing-specific way on the basis of an existing
QMS [7], so that this helps the user compa-
nies to achieve safe adhesive bonding. [8]
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Figure 1 Quality-assuring welding standards and adhesive bonding standards - transfer of a success story

The necessary basis for this is given, be-
cause today's adhesives and sealants are
high-tech products and their production
can be described as a "mastered process"
[9] in the context of standards. Under the
premise of professional use, they general-
ly enable zero error production.

Occurring adhesive bonding errors are
therefore mostly due to adhesive using
errors and not to adhesive manufacturing
errors [10]. For this reason, the QA stand-
ards pursue the goal of designing adhe-
sive bonding application processes in such
a way that the entirety of the adhesive
bonding process, that is the adhesive pro-
duction and at the same time the adhesive
application, is mastered [11]. They define
both the requirements for quality-appro-
priate development and execution of ad-
hesive bonding joints and the general or-
ganisational, contractual and manufactur-
ing fundamentals for the development and
manufacture of adhesively bonded joints
[12]. Therefore, the quality standards sup-
port the state of the art for the profession-
al, error-avoiding organisation and imple-
mentation of adhesive bonding technolo-
gy processes in all areas of industry and

handicraft, from the product life phase of
planning and development, through man-
ufacture and utilisation, to end-of-life.
For adhesive bonding technology, the le-
gally required and thus legally binding
state of the art is therefore the inseparable
link between the legally binding EU prod-
uct safety law, QMS, for example in ac-
cordance with ISO 9001 and the QA adhe-
sive bonding standards (Figure 2) [13]. By
implementing the adhesive bonding tech-
nology QA standards, the user designs the
entirety of the adhesive bonding process
and all product life cycle phases of adhe-
sively bonded products to be robust and
reproducible, which is "mastered" in the
standards sense.

Company certifications according to
DIN 6701 and DIN 2304

Companies using adhesive bonding tech-
nology can be certified according to the
DIN standards mentioned. Certification
bodies have been set up and approved for
this purpose. These are accredited by the
German Accreditation Body - DAKKS ac-
cording to DIN EN ISO/IEC 17065 and offi-

cially approved for company certifications
according to DIN 6701 and DIN 2304.

In this context, the working groups "ad-
hesive bonding DIN 6701" and "adhesive
bonding DIN 2304" were founded [16]. In
accordance with their respective rules of
procedure, their tasks are, among oth-
er things, to approve certification bodies
and their auditors, to control the certifica-
tion bodies and to harmonise the respec-
tive certification activities in such a way
that the equivalence of the company cer-
tificates valid for three years is given. Fur-
thermore, the working groups adopt reso-
lutions on how to interpret and implement
the standards in specific cases where the
standards contain interpretable require-
ments. The resolutions binding on the
certification bodies are documented and
published in an A-Z Guideline. This A-Z
Guideline is also a basis for upcoming
revisions of standards.

Effect of QA standards using the
example of rail vehicle construction

Figure 3 illustrates the success of the intro-
duction and implementation of QA stand-
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Figure 2 State of the art: Product Safety Act (PSA), QMS (ISO 9001) and QA adhesive bonding
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Figure 3 Long-term study DIN 6701 [17]

ards using the example of DIN 6701 in
rail vehicle construction [17]. The devel-
opment of adhesive bonding technology
was investigated in a long-term study over
15 years [18]. As Figure 3 shows, the num-
ber of significant, that are load-transmit-
ting adhesively bonded joints, was low be-
fore the introduction of the standard (left
beam). In addition, adhesive bonding er-
rors were predominantly only noticed in
the product life cycle phase of utilisation
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by the customer. This did not change in
the five subsequent years (middle bar).
A change only occurred with the intro-
duction and implementation of the stand-
ard. The introduction of the QS standard
was the decisive change parameter. Ten
years after the introduction of the stand-
ard (right bar), the number of load-trans-
mitting, design-relevant adhesively bond-
ed joints increased by 300 % compared to
the initial situation. Despite a significant

increase in the number of load-transmit-
ting adhesive bondings compared to the
time before the introduction of the stand-
ard (left bar), 80 % fewer adhesive bond-
ing errors occurred. In addition, the few
adhesive bonding errors that occur are
now for the most part already identified
and corrected by the manufacturer.

Dissemination of
DIN 6701 and DIN 2304

After the first company was officially cer-
tified according to DIN 6701 in 2007, the
national DIN standards are now also used
internationally. Worldwide, more than
1,150 user companies have been certified
according to DIN 6701 and DIN 2304 (as
of 31.07.2023). The number of active cer-
tificates is currently just under 1,100 [19]
[20]. More than 60 % of the certified com-
panies are located outside Germany on all
five continents (Figure 4 and Figure 5).

Transition of the DIN standards into
EN 17460 and EN ISO 21368

Against the background of the internation-
al application of national standards, work
began in 2014 on the transition of DIN 6701
(rail vehicle construction) to the new EN
17460 and in 2017 on the transition of DIN
2304-1 (general industry) to the revised
ISO 21368. Both transitions were success-
fully completed in 2022. In March 2022,
the revised ISO 21368 (Figure 6) was pub-
lished (EN ISO 21368: 03/2023 / DIN EN
ISO 21368 probably 10/2023), in July 2022
EN 17460 (DIN EN 17460: 10/2022). This
means that all standards at DIN, CEN and
ISO level are compatible with each other in
terms of content and structure.

For both standards (EN 17460 and EN ISO
21368), there is a three-year transition pe-
riod for the coexistence of the respective
DIN and EN or EN ISO standard. This is
necessary to give user companies already
certified according to the DIN standards
the opportunity to change their certifica-
tion to EN 17460 and EN ISO 21368. The
compatibility of the standards simplifies
the changeover.

In analogy to the working groups "Adhe-
sive bonding DIN 6701" and "Adhesive
bonding DIN 2304", the "European Com-
mittee for Adhesive Bonding of Railway
Vehicles - ECARV" (Figure 7) was found-
ed in June 2022 for the implementation
of EN 17460 at a European level with
the same tasks as the national working



groups. Preparations for the establish-
ment of the analogous working group for
EN ISO 21368 have begun.

B Germany After the end of the coexistence phases,
) the national DIN standards will be with-
® International drawn. EN 17460 (Railway Vehicles) and

ENISO 21368 (General Industry) will then
apply nationally and internationally as the
generally recognised regulations for adhe-
sive bonding. They complete the state of
the art for all areas of adhesive bonding
applications.
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Figure 4 Implementation of DIN 2304/DIN 6701: Distribution of certified companies worldwide Summary and perspectives

The further development of adhesive
bonding technology applications is well
on its way. Adhesives, adhesive tapes and
sealants are innovative high-tech prod-
ucts whose production must be evaluated
as mastered processes and whose profes-
sional use should lead to zero error pro-
duction. By linking the Product Safety
Act (PSA) with the existing quality man-
agement system (QMS) in the user com-
pany and the implementation of the QA
standards for adhesive bonding technol-
ogy specification of the existing QMS, the
adhesive applications also become mas-
tered processes. The product- and compa-
ny-neutral personnel qualification system
of DVS [21] and EWF [22], which certifies
personnel, supports the transfer of adhe-
sive bonding technology applications into
mastered processes, since the complexity
and interdisciplinarity of adhesive bond-
Figure 5 Adhesive bonding QA standards “It’s around the world” ing technology requires the use of verifia-
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bly qualified personnel from a technolog-
ical point of view and is therefore stipu-
lated in standards worldwide [23]. With
these steps, the goal is achieved of creat-
ing even more confidence in adhesive ap-
plications and thus a successful basis for
innovation. //
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