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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 established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with 1SO, also take part in the work. 1SO collaborates closely with the International Flectrotechnical
Commissipn (IEC) on all matters of electrotechnical standardization.

Internatiorjal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,)Part 3.

Draft Interpational Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International-Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patentrights.

Internatiorjal Standard 1SO 11431 was prepared by Technical Committee 1SO/TC 59, Building |construction,
Subcommi|ttee SC 8, Jointing products.

This second edition cancels and replaces the first edition (ISO 11431:1993), which has been technically revised.
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INTERNATIONAL STANDARD

ISO 11431:2002(E)

Building construction — Jointing products — Determination of
adhesion/cohesion properties of sealants after exposure to heat,
water and artificial light through glass
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ational Standard specifies a method for the determination of the adhesion/cohesion propertie

pferences, the latest edition of the normative document referred to applies. Members of
pgisters of currently valid International Standards:

P, Plastics — Methods of exposure to. laboratory light sources — Part 2: Xenon-arc sources

ation No. 85:1989, Technical Report — Solar spectral irradiance

5 and definitions

Fposes. of.this International Standard, the terms and definitions given in ISO 6927 apply.

4 Prind

exposure to heat and artificial light followed by a period of exposure to water at a defined te
cyclic exposure of the test specimens to water and to radiation and heat is meant to simulate the expos

e durability data for the sealants under evaluation but to ensure a minimum perfofmance in glazing ap

ative references

ng normative documents contain provisions which, through“eférence in this text, constitute

the possibility of applying the most recent editionsaf the normative documents indicate

Building construction — Jointing products — Sealants — Vocabulary

, Building construction —-Jeinting products — Specifications for test substrates
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ational Standard. For dated references, subsequent amendments to, or revisions of, any of these
s do not apply. However, parties to agreements based @' this International Standard are e
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d below. For
SO and IEC

1:1999, Plastics — Methods of exposure tafaboratory light sources — Part 1: General guidapce

iplp

Specimens are prepared in which the sealant to be tested adheres to two parallel glass surfaces. After submitting the
specimens to a cyclic exposure to artificial light at elevated temperature and to water, the specimens are extended to
a defined width. After maintenance of the extension for a defined time, the specimens are examined for evidence of
loss of adhesion or cohesion.
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5 Apparatus
5.1 Glass supports, for the preparation of specimens.

For the definition of the glass, see ISO 13640. For each test specimen, two glass supports are required with a cross-
section of dimensions as shown in Figure 1. Test substrates of other dimensions may be used, but the dimensions of
the sealant bead and the area of adhesion shall be the same as those shown in Figure 1. The thickness of the glass
shall be 6 mm.

5.2 Spacers, for the preparation of the specimens, of cross-section 12 mm X 12 mm, with anti-adherent surface
(see Figure 1).

If the spacers are made of material to which the sealant adheres, their surface should be made anti-adhergnt, e.g. by
a thin wax cdating or a polyethylene film.
Dimensions in millimetres
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Figure 1 — Assembly for specimens and direction of light exposure
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5.3 Anti-adherent substrate, for the preparation of test specimens, e.g. a polyethylene (PE) film, preferably on the
advice of the sealant manufacturer.

5.4 Ventilated convection-type oven, capable of being maintained at (70 + 2) °C for conditioning according to
method B.

5.5 Container, forimmersing specimens in demineralized or distilled water, for conditioning according to method B.

5.6 Test chamber with an artificial light source (see 5.7), capable of exposure of the test specimens to radiation

under dry conditions at a defined temperature, which is measured on a black standard thermometer.

The test c
directed td

hamber shall be sufficiently ventilated to maintain the test temperature in the dry phase~Jh
the surface of one of the glass substrates (see Figure 1).

If fully autpmated equipment is used, the exposure to water is accomplished in the same test chamber
done eithgr by immersion or by water spray. Demineralized water shall be used.

Suitable €
ISO 4892

quipment and test procedures for cyclic exposures with intermittebtywater spray are
1.

If exposurg
they shall

p to water is done outside the test chamber in a device where the)test specimens are transfer
be immersed in demineralized water at a defined temperature!

Contamination of the water for immersion or spray by-products leached out from the sealants shall be
recommerjded procedure is to test sealants of different chemical‘type separately and to use fresh wate
has to be fecycled because of high consumption (e.g. in spraying), a sufficient exchange with clean v
maintained.

5.7 Artifjcial light source with suitable filters, for the simulation of the visible and ultraviolet part
defined in [CIE Publication No. 85. The spectral.distribution of radiation shall comply with the requiremer
ISO 4892-P (method A). The irradiance at the“surface of the test specimens between wavelengths
800 nm shall be (550 + 75) W/m?.

NOTE Light sources for the simulation‘of'the global radiation at the surface of the earth are under development.
approximation to the spectral distribution-according to CIE Publication No. 85 depends on the type of lamp. Xenon
special metal halide lamps with suitable filters are regarded as adequate. Since the intensity and the spectral distr|
during servjce, the instructions of\the suppliers as to how often the lamps have to be changed should be observed
spectral disgribution which deviates from the natural light in parts of the spectrum, e.g. UV fluorescent lamps, may
reference njethod, however)isbased on lamps which represent the spectral distribution as defined in CIE Publicat

5.8 Black standard thermometer, which complies with the requirements outlined in 5.1.5 of ISO
Black-pang¢l theérmiometers may also be used. Under given operating conditions they tend to in
temperatufes than the black standard thermometers. The temperature difference between the meas

e radiation is

This can be

described in

ed manually,

avoided. The
. If the water
ater shall be

bf daylight as
ts outlined in
290 nm and

The degree of
arc lamps and
bution change
Lamps with a
be used. The
on No. 85.

1892-1:1999.
dicate lower
Irements will

depend orlthe test temperature, but can be upto 10 °C

Readings shall only be taken after sufficient time has elapsed for the temperature to become
temperature shall be controlled, e.g. by adjusting the air exchange rate.

5.9 Extension machine, with
(5,5+0,7) mm/min.

recording device, capable of extending the specimens at

5.10 Spacers, with a width of 19,2 mm or 24,0 mm, to hold the specimens at an elongation of 60

respectively.

5.11 Measuring device, scaled in 0,5 mm.

© ISO 2002 — All rights reserved
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6 Preparation of specimens

The sealant and the glass shall be brought to (23 4 2) °C before preparation of the specimens. Three specimens

shall be prep

ared.

For each specimen, two substrates (5.1) and two spacers (5.2) shall be assembled (see Figure 1) and set up on the
anti-adherent substrate (5.3).

The instructions of the sealant manufacturer concerning, for instance, whether a primer is to be used, and the mixing
procedure for multi-component sealants, shall be followed.

The hollow Vv
shall be take

a) the forma
b) the seala

c) the seala

The specimg
as possible.
curing or opt

blume formed by the substrates and spacers shall be filled with the sealant. The followithg 'p
n:

tion of air bubbles shall be avoided;
nt shall be pressed to the contact surfaces of the substrates;

nt surface shall be trimmed so that it is flush with the faces of the substrates and spacers.

ns shall be set on edge on one of the supports. The anti-adherent substrate shall be remove
The spacers shall remain in place for 28 days. The test specimens shall rest in this positig
mum drying of the sealant.

7 Conditijoning

7.1 Gener

The specime
concerned.

7.2 Metho

The specime)

7.3 Metho

The specimg
cycle:

Al

hs shall be conditioned either in accordance with method A or method B, as agreed between

d A

ns shall be conditioned for 28 days at (23 & 2) °C and (50 & 5) % relative humidity.

d B

ns shall"be conditioned according to method A and then subjected three times to the followi

recautions

d as soon
n to allow

he parties

ng storage

a) 3daysin

the oven (5.4) at (70 £ 2) °C;

b) 1 day in a container (5.5) filled with demineralized or distilled water at a temperature of (23 + 2) °C;

c) 2daysin

the oven (5.4) at (70 + 2) °C;

d) 1 day in a container (5.5) filled with demineralized or distilled water at a temperature of (23 + 2) °C.

Alternatively,

this cycle may be performed in the order c) — d) then a) — b).

NOTE Method B is a commonly used conditioning procedure using the influence of heat and water. It is not suitable for giving

information on

the durability of the sealant.
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8 Test procedures

8.1 Gen

eral

After conditioning and removal of the spacers, the specimens shall be exposed to the artificial weathering cycle,

either usin

g the automatic or the manual procedure, as agreed by the parties concerned.

8.2 Exposure conditions

8.2.1 Ge

The three
in 8.2.2 or

8.2.2 Aul

The stand
the followi

neral

8.2.3 shall be applied.

omatic cycling

ard conditions of test are 500 h of exposure, made up of 250 cycles. Each cycle is 120 min,
ng:

test specimens shall be stored in the test chamber (5.6), and the cyclic weathering canditiops as defined

consisting of

— adry period of 102 min, in which the specimens are exposed to the fadiation and heat; from the start of the dry

period
the blg

the temperature is allowed to rise, until it reaches a steady temperature of (65 + 5) °C, as
ck standard thermometer (see 5.8);

measured on

— awet period of 18 min, which is either water spraying or immeérsion in water; the initial water temperature shall be

(25 +
be swi

8.2.3 Ma

The specimens shall be transferred manually"between the dry phase chamber and the wet phase char

type of cy

exposed t¢ the radiation, one surface shall\be marked.

The stand

— a perigpd of 5 days, each.day consisting of 5 h of immersion in water at (25 + 3) °Cand 19h o

radiati

— a perid

8.3 Elor

3) °C and shall not be allowed to rise above 33 °Ctduring the testing. During the wet period
ched off.

hual cycling

Clic exposure, immersion in water iS used. To ensure that the same surface of the specime

brd conditions of test are 504 h of exposure, made up of three cycles. Each cycle is 168 h co

bn at (65 + 5) °C-as measured on the black standard thermometer;

d of 48 h wjth-exposure to radiation at (65 + 5) °C as measured on the black standard ther,

gationrof the specimens

After expd

the light may

nber. For this
ns is always

nsisting of:

exposure to

mometer.

sure to the artificial \Alnathnring r‘yr‘ln’ the Qppr‘impnc shall he stored for 24 h at (7? =

2) °C and

(50 & 5) % relative humidity.

Subsequently, the specimens shall be placed on the extension machine (5.9) and elongated for 60 % or 100 %, or
any other percentage of their initial width as agreed by the parties concerned, at a rate of (5,5 + 0,7) mm/min. The

elongation

shall be maintained for 24 h using the appropriate spacers (5.10).

Table 1 gives the joint widths, [;, in millimetres, after elongation of the test specimens having an initial width of

12 mm.

After testing, the test specimens shall be examined for evidence of loss of adhesion and/or cohesion. The depth of
any loss of adhesion or cohesion shall be measured, using a suitable measuring device (5.11) capable of reading to

0,5 mm.
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