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Foreword

The text of EN I1SO 12543-4:1998 has been prepared by Technical Committee
CEN/TC 129 " Glass in building ", the secretariat of which is held by IBN, in
collaboration with Technical Committee ISO/TC 160 "Glass in building".

This part of the standard is one of a series of interrelated parts:

EN ISO 12543-1:  Glass in building - Laminated glass and laminated safety glass -
‘ Part 1: Definitions and description of component parts

EN ISO 12543-2: Giass in building - Laminated glass and laminated safety glass -
Part 2: Laminated safety glass

EN ISO 12543-3: Glass in building - Laminated glass and laminated safety glass -
Part 3: Laminated glass

EN ISO 12543-4: Glass in building - Laminated glass and laminated safety glass -
Part 4: Test methods for durability

EN ISO 12543-5: Glass in building - Laminated glass and laminated safety glass -
Part 5: Dimensions and edge finishing

EN ISO 12543-6: Glasstinbuilding -\Laminated glass and laminated safety glass -
Part 6: Appearance

This European Standard shall be given the status of a national standard, either by
publication of an identical text or by endorsement, at the latest by December 1998,
and conflicting national standards shall be withdrawn at the latest by December
1998.

According to the CEN/CENELEC Internal Regulations, the national standards
organizations of the following countries are bound to implement this European
Standard: Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany,
Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom.
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1 Scope

This Standard specifies test methods in respect of resistance to high temperature,
humidity and radiation for laminated glass and laminated safety glass for use in
building.

2 Normative references

This European Standard incorporates by dated or undated references, provisions
from other publications. These normative references are cited at the appropriate
places in the text and the publications are listed hereafter. For dated references,
subsequent amendments to or revisions of any of these publications apply to this
European Standard only when incorporated in it by amendment or revision. For
undated references, the latest edition of the publication referred to applies.

prEN 410 Glassin building - Determination of luminous and solar characteristics -
of glazing ‘

3 Test specimens

Test specimens should be representative of standard production. Test specimens
should either be specially manufactured to/the test size or be cut/from larger panes.
Test specimen with cut edges should contain;at least one edge from the original
pane from which it was cut.

If the final product has all its edges sealed/protected then the test specimen should
also have all its edges sealed/protected,

The method of supporting the test specimen shall not cover two edges of the test
specimen. If the test specimen is cut from a larger pane at least one original edge
shall not be covered. '

Inspect the samples prior to the test at a distance between 30 cm and 50 cm in front
of a white diffuse background. Only samples free of faults (bubbles, delamination,
cloudiness) shall be used for the test.

4 High temperature test
4.1 Principle

The purpose of this test is to determine whether the laminated glass and laminated
safety glass will withstand exposure to high temperatures over an extended period of
time without its properties becoming substantially altered. The change in properties
is judged by the occurrence of bubbles, delamination and cloudiness (not
discolouration).
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4.2 Size and number of test specimens

The test specimens shall not be smaller than 300 mm x 100 mm. There shall be
three test specimens.

4.3 Procedure
Heat the three test specimens to a temperature of 100: °C. Maintain this

temperature for a period of 2 h, then allow the test specimens to cool to room
temperature.

If the test specimens have both external surfaces of glass the test may be carried out
by immersing the test specimens vertically in water heated up to 100 3°C

To avoid extreme thermal stresses leading to crack formation the specimens should
be heated up in two steps by first immersing it into a water bath of about 60°C for
5 min.

4.4 Expression of results

Inspect the samples at a distance between 30 cm and 50 cm in front of a white
diffuse background.

Record the number and extent of the fauilts-otcurring,in the interlayer (bubbles,
delamination, cloudiness, not discolouration) for each test specimen. Disregard all -
faults within 15 mm from an original edge and 25.mm from a cut edge. Individual
bubbles in the immediate vicinity of inlaid wires.are permissible;

A sample showmg cracks shall be disregarded and another test specimen shall be'
tested in its place.

Delamination taken as a criterion for evaluation after the high temperature and the
humidity test, may be described as essentially two dimensional phenomena, in the
interface between the glass and the interlayer, in which area no adhesion exists.
45 Testreport

The following information shall be given in the test report:

a) type and structure of the laminated glass or laminated safety glass,
with nominal thickness of the individual constituents in millimetres;

b) type of test specimens including cut or special manufacture; type of
edge; edge protection; dimensions;

c) unsupported and supported edges by the test frame;

d) for each test specimen the number and size of the bubbles,
delamination and cloudiness (not discolouration) occurring.
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5 Humidity tests
5.1 Principle

The purpose of this test is to determine whether the laminated glass and laminated
safety glass will withstand the effects of humidity in the atmosphere over an
extended period of time without its properties becoming substantially altered. The
effects of the humidity to be judged are bubbles, delamination and cloudiness (not
discolouration). ' ‘

5.2 Size and number of test specimens

The test specimens shall not be smaller than 300 mm x 100 mm. There shall be
three test specimens.

5.3 Procedure
5.3.1 Test with condensation

Keep the three test specimens vertically for two weeks over water in a closed
contzainer. Maintain the temperature of the air in the container within the limits of
50 *“°C

0

Adequate spacing between the test specimens shall be provided:

NOTE: These conditions give a relative humidity of about 100% and will
lead to water condensation on the surface of the test specimen.

5.3.2 Test without condensation

Put the three test specimens vertically for two weeks into a climate chamber and
keep the temperature within the limits of 50 "i °C and the relative humidity within the

limits of (80 + 5)%. Adequate spacing between the test s'pecimeris shall be provided. |
5.4 Expression of results

Inspect the samples at a distance between 30 cm and 50 cm in front of a white
diffuse background. ‘

Record the number and extend of the faults occurring in the interlayer (bubbles,
delamination, cloudiness, not discolouration) for each test specimen. Disregard all
faults within 15 mm for an original edge, 25 mm from a cut edge or 10 mm from any
crack. Individual bubbles in the immediate vicinity of inlaid wires are permissible.

In the case of fire resistant laminated glass and fire resistant laminated safety glass
only delaminations shall be considered.

NOTE: The interlayers of fire resistant laminated glass and fire resistant
laminated safety glass are designed to react at high temperatures. The
exposure of test specimens of those glasses to the temperature reached in
the humidity test over a long period of time may create bubbles and
cloudiness in the interlayer which do not affect the fire resistant properties
so that only delamination will be considered.
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5.5 Testreport
The following information shall be given in the test report.
a) test procedure (5.3.1 or 5.3.2);

b) type and structure of the laminated glass or laminated safety glass,
with nominal thickness of the individual constituents in millimetres;

c) type of test specimens including cut or special manufacture; type of
edge; edge protection; dimensions;

d) unsupported and supported edges by the test frame;

e) for each test specimen the number and size of the bubbles,
delamination and cloudiness occurring (not discolouration).
In the case of fire resistant laminated safety glass and fire resistant
laminated glass only delamination shall be given.

6 Radiation test
6.1 Principle

The purpose of this test is to determine whether exposure of laminated glass or
laminated safety glass to radiation overan-extended period of time produces any
appreciable change'iniits properties..The change:in its properties is judged by a
change in luminous transmittance'and the occurrence of bubbles, delamination and
cloudiness (not discolouration).

6.2 Exposure procedure to simulated solar radiation

6.2.1 Radiation source

A radiation source which emits a spectrum similar to solar radiation shall be used.
Such a spectral distribution can be obtained by lamps which consist of a combination

of a high pressure mercury vapour lamp with an incandescant tungsten filament.

To obtain reproducible and comparable test results suitable lamps shall show the
following spectral characteristics:

UVvB ‘ (280 nm to 315 nm) 3% 1%
UVA (315 nm to 380 nm) 8% + 1%
visible range (380 nm to 780 nm) 18% + 1%
IRA (780 nm to 1400 nm) 24% + 2%
IRB (1400 nm to 2600 nm) 27% £+ 4%

IRC (> 2600 nm) 20% + 3%
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