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The recent finalization of
the work and approval of
the technical drafts
regarding insulating glass
units and the creation of
EN Standards, is the topic
of this article. CE marking,
its compliance and
obligations, as well as
factory production control
requirements, and
inspection and testing methods
focusing on sealants are also looked
into. Inspection and testing are dealt
with thoroughly, giving measures and
methods to obtain control the
adhesion of organic based sealants
to glass and spacers.

Pietro Ungarelli*, Gianluca d’Emanuele**
POLYSULFIDESYSTEMPARTNERS

BSTRACT
Standard harmonization has, in 

the last ten years, been a fundamen-
tal target for the European Commission; man-
date to CEN has been given in order to prepare
European Normatives covering all industrial
fields.

CEN/TC 129 “Glass in Buildings” Technical
Committee has recently finalized its work, and all
technical drafts for insulating glass units have
been approved, becoming EN Standards:
• EN 1279-1: Glass in Building – Insulating

glass units – Part 1: Generalities, dimensional
tolerances and rules for the system description;

Shore A 
measurement on a cut surface. 
A plastic glass has been used as moulder
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• EN 1279-2: Glass in Building – Insulating
glass units – Part 2: Long-term test method
and requirements for moisture penetration;

• EN 1279-3: Glass in Building – Insulating
glass units – Part 3: Long-term test method
and requirements for gas leakage rate and gas
concentration tolerances;

• EN 1279-4: Glass in Building – Insulating
glass units – Part 4: Test methods for the phys-
ical attributes of edge seals;

• EN 1279-6: Glass in Building – Insulating
glass units – Part 6: Factory production control
and periodic tests.
These European Standards shall be given the

status of national standards, either by publication
of an identical text or by endorsement, and con-
flicting national standards shall be withdrawn.

In accordance with EC Directive 89/106,
which prescribes obligatorily CE marking for all
glass products, when prEN 1279-5 “Evaluation
of Conformity” is approved, and after a transi-
tional period of 19 months, only IG manufactur-
ers complying with this standard will be allowed
to commercialize their products.

It is, therefore, time for all manufacturers to
approach standard contents. This article will give
basic information on factory production control
requirements, and inspection and testing methods
focusing on sealants.

INTRODUCTION
It shall be clear once again that CE marking

for insulating glass units will be compulsory, not
only for the free circulation of goods through
Europe, but also for their commercialization in
single national markets. Furthermore, CE mark-
ing shall not be related to product quality but to
product over time compliance with fundamental
requisites ensured by means of an adequate eval-
uation of conformity to the standard:
• energy savings are made because the U-value

and solar factor do not change significantly;
• health is preserved because sound reduction

and vision do not change significantly;
• safety is provided because mechanical resist-

ance does not change significantly.
The main intended uses of insulating glass

units are their installation in windows, doors,
curtain walling, roofs and partitions, where
protection exists against direct ultraviolet radi-
ation. In the case where there is no protection,
such as structural sealant glazing systems,

additional European technical specifications
shall be followed.

FACTORY PRODUCTION CONTROL
Part 6 of the standard covers routine factory

production control, periodic testing and inspec-
tion and fogging tests to verify that production
conforms to the system description. Factory pro-
duction control is defined as permanent control
exercised by the manufacturer. All the elements
and provisions adopted by the manufacturer are
documented in a systematic manner in the form
of written policies and procedures. This produc-
tion control documentation system ensures a
common understanding of quality assurance and
enables the achievement of the required product
characteristics and effective operations of the
production control to be checked.

For the great majority of IG products, uses of
which are related to energy conservation and/or
noise reduction, Level 3 attestation is requested.
Manufacturers shall install and maintain proce-
dures for factory production control (FPC) in
accordance with relevant parts of the standard.
Continuous surveillance of factory production
control is also requested but no third parties will
obligatorily be involved.

This system of attestation differs radically
from existing national quality marks due to third
party FPC surveillance absence. It should not be
forgotten that on a voluntary basis, a considerable
number of manufacturers will probably continue
to commit their factory production control sur-
veillance to third parties as a matter of distinction
in the market. It is easy to imagine a future sce-
nario where voluntary marks will survive togeth-
er with the CE mark; providing that they will
refer to harmonized standards and be mutually
recognized in order to permit free circulation of
goods within Europe.

INSPECTION AND TESTING
Inspection and testing depends on the design

of the insulating glass unit. Different inspection
and testing schemes are described in this part of
the standard; requirements and records are nor-
mative, while frequency and test methods are rec-
ommended and, therefore, only given as informa-
tion (see Table 1). When a modified or new
design cannot find schemes fitting with its pro-
duction method, appropriate one shall be
described in detail in the quality manual.
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Proposed testing schemes contain three 
sections:
• first section: material control;
• second section: production control;
• third section: product control.

Due to the nature of products used, it is rea-
sonable to carry out some tests simultaneously on
line. This is acceptable providing sufficient con-
trols are incorporated into the system to allow
change/replacement if a test failure occurs. Some
inspection in the product control section may be
performed during production. In those cases, and
to prevent duplication of inspections, the produc-
tion control documentation shall contain the rele-
vant instructions. The product control section
refers to a recommended random inspection plan.
Use of this plan, or plans with the same statistical
accuracy, can be helpful for passing successfully
periodic inspections.

When the inspection of a lot or a day’s pro-
duction reveals more than the acceptable number

of occurrences that exceed the absolute limits in
the system description, all the units of the lot or
day’s production should be re-inspected. Any
units that exceed the absolute limit(s) should be
repaired or re-manufactured. This decision is to
be made by the manufacturer.

Inspection and tests on incoming materials
(the material control section) can be reduced on
the basis of quality contracts between the sup-
plier and the insulating glass manufacturer, on
condition that the contract refers to appropriate
standard requirements. Quality contracts shall
include the possibility of an audit to be carried
out by the supplier. The quality contracts can
also include the documents demonstrating con-
formity to this European standard. If they do,
and the supply manufacturers comply with EN
ISO 9001 or EN ISO 9002, the inspection and
tests on incoming materials may be further
reduced, so that inspection and tests are not
unnecessarily duplicated.

SECTION 2: PROCESS CONTROL

REF. MATERIAL, INSPECTION OR TEST RECOMMENDED REQUIREMENT RECOMMENDED RECORD
METHOD FREQUENCY

5 DESICCANT
(taken from a frame just before sealing)

5.1 activity: test method shall be in agreement with desiccant initial H2O per shift: 1 yes
supplier, e.g. Δt measurement content  ≤3%

6 INNER SEAL (if relevant)

6.1 continuity visual see production continually no
description

6.2 threads at corners visual see production continually no
description

6.3 extruded behaviour visual see production continually no
description

6.4 contamination in the visual see production continually no
bonding area description

6.5 amount of inner seal material measurement see production each day yes
per extruded head description

7 OUTER SEALANT

7.1 adhesion (not needed for structural Annex F (if possible, F.3 or F.4.1 per day and at least yes
seals) butterfly test) or F 4.2 per batch: 1

7.2 adhesion (edge seals for structural Tensile test EN 1279-4 prEN 13022 each batch: yes
purposes) 2 samples

7.3 mixing ratio see equipment and see sealant see quality manual yes
sealant specifications specifications

7.4 thoroughness of mixing Mixing check (Annex D) no marbling Per shift: 1 yes

7.5 air inclusions no air inclusions no
(during 7.4, thoroughness of mixing)

7.6 hardness Hardness test (Annex E) see production Per shift: 2 samples yes
description

7.7 contamination visual see purchase each drum no
specifications

TABLE 1
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For two part sealants, curing time is the time
from completion of mixing of material until the
final hardness, in accordance with sealant manu-
facturer’s information, is achieved. For one-part
sealants, curing time is the time from removal of
the sealant from its supply container into the
open atmosphere, until the final hardness in
accordance with sealant manufacturer’s informa-
tion, is achieved.

When a mould has been filled with sealant, the
top surface is planed with a scraper and cured
towards the airside. This surface is called free
surface. A Shore A measuring instrument is used
for the measurement of hardness. Specimens of
at least 6 millimetres thickness are tested on a
plane and firm base. The hardness is measured on
the free surface or, alternatively, on the cut sur-
face. The final result is taken as the average of
measuring at five different points. The time from
contact of the instrument with the free surface
has to be no more than one second.

Sealants, adherence measurements (Annex F)
The purpose of this method is to control the

adhesion of organic based sealants to glass and if
relevant, to the spacer. This method ensures that
the adhesion of the edge seal (not intended for
structural purpose) is inspected according with
the requirements of EN 1279-6.

For FPC purposes, butterfly tests give infor-
mation on adherence to glass and coatings and to
glass where coatings need to be removed, if it is
known that the cohesive strength is satisfactorily,
under production conditions. This test gives no
information on the cohesive strength.

Assemble a unit according to the example of a
“Butterfly Test Piece” on the next page, using
clean glass taken from the production line, and
press it on the production line. The minimum size
should be acceptable for the washing machine
and press. Store the unit at a temperature of 23°C
or higher for a time in accordance with the sealant
supplier. Cut the glass in the middle and force
both panes to position B using gloved hands or a

SEALANT INSPECTION AND TESTING
Relevant annexes in Part 6 of the standard

give basic information for sealant testing; this
article will explain and illustrate all details to
carry out those tests properly and method for
results interpretation.

Two component sealants: check on the thor-
oughness of mixing (Annex D)

The purpose of the test is to ensure that the two
parts of the sealant, usually referred to as base
and curing compound, are mixed thoroughly.
Two pieces of clean 4-millimetre float glass of
approximate 250 x 150 millimetres shall be pre-
pared. Approximately 10 grams of mixed sealant,
freshly taken from the production line, are
required. The test, including visual inspection,
should be carried out within five minutes of
obtaining the sample.

Place the sealant in the centre of one piece of
glass, ideally the sealant should form a cone, with
a minimum entrapment of air. Place the second
piece of glass onto the sealant to form a
glass/sealant/glass combination and, using slight
finger pressure, press the two pieces of glass
together until the sealant is approximately 1 mil-
limetre thick.

View both sides of the combination immedi-
ately, and examine for signs of striations 
(marbling or streaks) which would indicate 
poor mixing.

Sealants, hardness measurements (Annex E)
The purpose of this method of measurement is

to be able to state the hardness of curable sealants
in accordance with defined curing conditions.

Good mixing 

Poor mixing
(marbling)

RECOMMENDED RANDOM 
INSPECTION PLAN

Lot or day’s Number of Maximum
Production test pieces for number of units

Inspections falling outside 
the system 
Description

2 – 15 2 0

16 – 25 3 0

26 – 90 5 0

91 – 150 8 1

151 – 500 13 1

501 – 1200 20 2

1201 – 9999 32 3

TABLE 2
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suitable jig over a period of 10 sec-
onds. No adhesion failure of the
sealant from the glass or coating is
allowed. This method tests only the
adhesion to glass and to coatings.
Due to high stresses applied, failure
of the sealant to the spacer does not
constitute failure of the system.

For FPC purposes, sealant adhe-
sion to spacer can be controlled
using special tensile equipment for
the achievement of a defined tensile
tension applying different forces by
a suitable set of weights.

Spacer-spacer samples, represen-
tative for production, are placed par-
allel side by side. The gap can be
filled with sealant by using a non-
adhering plate on the opposite side.
The conditioning time, temperature
and relative humidity for the organic
sealant should be stipulated in agree-
ment with the sealant supplier and
specified in the system description. A
defined load is applied to the test
specimen by hanging weights on it,

on the specimen holding device, and on the
weight supports, etc. respectively. The determi-
nation of the load is based on the width of the
chosen spacer bar and the dimension of the test
specimen. The self-weight of the test device has
to be considered. The tensile tension of the test
specimen shall be 0,30 MPa. During the loading
time of 10 minutes, no breakage is allowed.

CONCLUSION
Since obligation for CE marking will

apply in two or three years time, insulat-
ing glass manufacturers should start as

soon as possible to implement their Factory
Production Control in accordance to EN
1279-6 series requirements. A consistent
background of production recordings is, in
fact, fundamental for system description

disclosure in order to ensure its corre-
spondence with day to day production
occurrences. In the very first phase, great

attention has to be made to all possible
defects appearing during insulating glass
production, thus permitting definition of
absolute limits, which are key parameters
for product evaluation.  ■
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EXAMPLE OF BUTTERFLY TEST PIECE
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