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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-govern
Internationg

Internationg
The main t
adopted by

Internationg

Attention is
rights. ISO

ISO 20492-
Product corn

mental, in_fiaison with 150, also take part in the Work. 1SO colfaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting:“Publication as

| Standard requires approval by at least 75 % of the member bodies casting avote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

1 was prepared by Technical Committee ISO/TC 160, Glass)in building, Subcommittee S
siderations.

consists of the following parts, under the general title Glass in buildings — Insulating glass:
Durability of edge seals by climate tests

Chemical fogging tests

Gas concentration and gas leakage

Methods of test for the physical attributes of edge seals

the

ards

an

tent

C1,

ISO 20492
— Part1:
— Part 2:
— Part 3:
— Part 4:
iv
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This International Standard consists of a series of procedures for testing the performance of pre-assembled,
permanently sealed insulating glass units or insulating glass units with capillary tubes that have been
intentionally left open. This International Standard is intended to help ensure that

Thid
of th

The
with
Inte
add
spe

Thig
app

The)

windlows, doors, curtain walling, skylights, foofs and partitions where protection against direg
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energy savings are made, as the U value and solar faclor (solar heat gain coefficient) do
significantly;

health is preserved, because sound reduction and vision do not change significantly;
safety is provided because mechanical resistance does not change significantly.

International Standard also covers additional characteristics that are important to the trade, 3
e product (i.e. CE marking or other regulatory groups).

re are distinct markets to consider for insulating glass. Within each(market there are technical
rnational Standard. Approach 1 addresses requirements for-markets such as North America.
resses requirements for markets such as Europe. Each.;approach includes separate test m

cifications pertaining to minimum requirements for durability of edge seals by climate tests.

International Standard does not cover physical réquirements of sealed glass insulating un
barance, thermo-physical properties, heat and light transmission, and glass displacement.

main intended uses of the insulating glass.units are installations in buildings and construction
btion exists at the edges.

use of insulating glass in cases Where there is no protection against direct ultraviolet radi
bs, such as structural glazing.systems, can be suitable. However, it can be necessary to re
N as sealant longevity whén)exposed to long-term ultraviolet light and the structural prope

ant for these applications.

E1 For more information on the requirements for structural sealant glazing applications, reference ca
M C1369, ASTM C1249 and ASTM C1265 and CEN technical specifications.
E 2 IG units'\whose function is artistic only are not part of this International Standard.

test methods in this International Standard are intended to provide a means for testing the per
sealing system and construction of sealed insulating glass units.

not change

nd marking

differences

respect to rebate sizes, vision lines and methods of application; two approaches are inclfided in this

Approach 2
ethods and

its such as

5 such as in
t ultraviolet

ation at the
iew factors
rties of the

h be made to

formance of

Sealed Insulating glass units tested in accordance with these methods are not intended for long-term
immersion in water.

The

options for testing apply only to sealed insulating glass units that are constructed with glass.

In certain cases such as insulating glass units containing spandrel glass or absorptive coatings, these
methods might not be applicable, as these products can experience field temperatures that exceed the

tem

perature limitations of the sealant.
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Scope

part of ISO 20492 specifies methods for testing the edge seal strength, and partially testing t
gas permeation through sealants, of glass insulating units. Other partsof’ISO 20492 de
foaches to the standardization of insulating glass units: approach 1 is intended for use in mark
h America; and approach 2 is intended for use in markets such as Eurépe:

methods in this part of ISO 20492 are applicable only to approac¢h 2, as defined and used
s of 1ISO 20492.

ases where there is no protection against direct ultraviolet radiation at the edges, such 4

ant glazing systems, it is necessary that additional Etaropean technical specifications be fo
brences [4] and [5].

Normative references
following referenced documents are (indispensable for the application of this document,
rences, only the edition cited applies. For undated references, the latest edition of the
ment (including any amendments) applies.

20492-1, Glass in building =nsulating glass — Part 1: Durability of edge seals by climate tes

20492-3, Glass in building/— Insulating glass — Part 3: Gas concentration and gas leakage

9050, Glass in building — Determination of light transmittance, solar direct transmittance
rgy transmittance, ultraviolet transmittance and related glazing factors

1096 (all parts), Glass in building — Coated glass

Terms, definitions and symbols

ne moisture
signate two
ets such as

n the other

s structural
lowed. See

For dated
referenced

(s

total solar

3.1

Terms and definitions

For the purpose of this document, the terms and definitions given in ISO 20492-1 and the following apply.

3.1.

1

moisture vapour transmission rate
steady moisture vapour flow in unit time through unit area of a body, normal to specific parallel surfaces,
under specific conditions of temperature and humidity at each surface

3.1.2
standard room conditions
ambient temperature of (23 £ 2) °C and a relative humidity of (50 + 5) % relative humidity
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3.2 Symbols

For the purpose of this document, the symbols given in ISO 20492-1 and the following apply.

£ extension of bond expressed as a percent

o stress applied to the bond during extension

7 moisture vapour transmission rate

APy,o difference in water vapour pressure across a membrane
4 Requjrements

4.1 Edge seal strength

All edge se
any rupture

If, during th
cohesion e
specimen H
determine ¢

Breakage o
tested in or

For compar

Key

X strain in the sealant, ¢
Y stress in the sealant, o

YA

0,50 MPa

pls shall have sufficient adhesive and cohesive strength to allow the extension of seals such
of the seal occurs outside the area 0AB of Figure 1.

sons of the seal strength required for substituting sealants, see Annex B.

=O0.L

XV

that

e strength test of the glass-sealant-glass joint, as seen from the(sjde view, loss of adhesioh or
tends through the whole depth of the sealant within the area 0ABof Figure 1, then the sealant|test
as failed (see Figure 2). The principle of light transmission,through the defect can be applied to
ass or failure.

f the glass during testing does not constitute failure, providing that a sufficient number of joints is
Jer that a successful average result can be obtained!

JU/0

P

a8  No breakage is allowed before and after ageing in area 0AB.

Figure 1 — Stress/strain triangle
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1
1
2 2
Key
1 loss of cohesion
2 Uoo Uf GthO;UII
Figure 2 — lllustration of the extension of loss of adhesion
or cohesion through the whole depth
4.2] Compliance with the definition of insulating glass units
421 General
A tgst report shall be available of the concerned insulating glass outer-sealant according to Clause 6 (which
sunjmarizes the test report in which the edge seal strength is recorded) with a moisture penetratiop test report
in gccordance with ISO 20492-1 and, in case of gas-filled units, also with a gas leakage rate report in
accprdance with ISO 20492-3, and fulfils the requirement to demonstrate the conformity with the definition of
insylating glass units.
In the case of sealing the insulating glass unit with a coating that is not intended to be stripped in pccordance
withl EN 1096 (all parts), a test report in accordance with Annex D shall be made available for inclysion in with
the pther test reports.
NOTE Although only clear float glass is referred to in this part of ISO 10492, it is the responsibility of fhe insulating
glasp manufacturer to ensure that the edge sealant is capable of bonding to all glasses that are used. The fequirements
for the use of coated glasses in accordance.with’ EN 1096 (all parts) are detailed in Annex D.
4.2.p Possibility to substitute the sealant
421 Limits of application
Thel possibility of substituting for the sealant is applicable only in the case of insulating glass units with a
hollpw metal spacer~Far other systems, no experience is available for setting up the substitution rules.
4.2.2 Air-filled insulating glass units
Avajlable\test reports in accordance with Clause 6 allow for the substitution of the sealant without repeated
moisture‘penetration testing in accordance with ISO 20492-1 in the following cases.
a) For units with an 7 value below 0,1, the substituting sealant

— shall be applicable with the same production equipment,

— has been previously applied in insulating glass units that have been demonstrated to comply with

ISO 20492-1; the demonstrated compliance may have been obtained separately usi
different construction and, therefore, the test report numbers may vary,

ng units of

— has a moisture vapour transmission rate that is not more than 20 % higher than that of the initial

sealant,

© 1SO 2010 — All rights reserved
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— has a stress/strain curve comparison that satisfies the requirement in Annex B,

— shall have the relevant parts of the factory production control (periodic test, mixing ratio, hardness
test, etc.) carried out.

b) For units with an 7 value between 0,1 and 0,2, the list under a) applies however with the exception that the

moisture vapour transmission rate through membrane of the substitute sealant shall be the same or lower
than the initial sealant.

4.2.2.3 Gas-filled insulating glass units

Available tgst reports in accordance with Clause 6 allow the substitution of the sealant without repeated|gas
loss rate testing according to ISO 20492-3 in the following cases.

a) For units with a gas loss rate, L;, below 0,8 % a1, the substituting sealant

— is pllowed for limiting the moisture vapour penetration in accordance with 4.2.2,2,
— has been previously applied in insulating glass units that have been demonstrated to comply with
ISP 20492-3; the demonstrated compliance may have been obtained.-separately using units of
different construction and, therefore, the test report numbers may vary;,

— hals a gas permeation that is not more than 20 % higher than that-of the initial sealant.

For units with a gas loss rate, L;, between 0,8 % a~1and 1,0 % a'i.the list under a) applies, however with the
exception that the gas permeation of the substitute sealant shall be,the same or lower than the initial sealant.

4.2.3 Pospsibility of substitute the coated glass, coatings'not intended to be removed
Available test reports in accordance with Annex D~allow for the substitution of the coated glassep in
accordancg with EN 1096 (all parts) when the coating is not intended to be stripped from the area wherg the
insulating gl|ass is sealed without repeated moisture penetration testing according to ISO 20492-1 and, in ¢ase

of gas-filled| units, without repeated gas loss rate testing in accordance with ISO 20492-3, when the provisjons
set out in Apnex D are followed.

5 Test methods
5.1 Adheésion

5.1.1 Principle

The test consists of preparing a number of glass-sealant-glass joints, some of which are unaged and spme
are subjecting-torageing regimes as outlined in 5.1.3 before testing under tensile load.

The test specimen shapes and bond preparations shall be as specified in Annex A. For insulating glass units
with systems that cannot apply Annex A, the test specimen shall be 50 mm cut from the edge seal of an
insulating glass unit. The shape of the samples shall be as similar as possible. Their cross-sections shall have
a cross-section as near as possible to the test specimen described in Annex A. The number of joints is seven
per exposure condition.

After manufacturing, ageing where relevant and conditioning for 24 h to 48 h at standard room conditions, the

test specimens shall be measured accurately for width, depth and height prior to being placed in an
extensiometer with an accuracy equal to or better than 2 %.

4 © 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=cf289b2f8383421b775aa8d5852d8542

1ISO 20492-4:2010(E)

Manufacturing test specimen
by manufacturer or by
laboratory

At last 21 days : curing at standard room conditions

The
edg
and

When necessary to transport from manufacturing site to test-site

days at least: conditioning at standard room conditions

Ageing

| 24h to 48h: conditioning at standard room.conditions

Tensile tests

Calculation and presentation
of test results

speed of separation is in case of polymer-based edge sealants (5 + 0,25) mm/min, and in cas
b seals (12,5 + 0,5) mm/min. See Figure 3 for the schematic presentation of the order of the
tests.

Where the glass continuously breaks, a bond stiffener can be bonded to the glass immediately pri

but
bon

5.1.

The
spe

The)
the
on

after ageing. Stiffening can belaccomplished by the addition of a second piece of glass or ot
Hed, for example, with a cyanoacrylate adhesive.

P Calculation of stress and expression of results

stresses are calculated from the mean of the contact areas between the sealant and the glasg
cimen. In case’of metal seal, the contact area is fixed on 100 mm?2 (see Figure A.2).

results-are expressed as the average values of the stress and strain when the stress/strain G
ine AB-of Figure 1. The highest and lowest values are ignored so that the average values are
hefive remaining measured stress and strain values.

Figure 3 — Schematic presentation of test order for adhesion — Flow from top to boftom

b of metallic
preparation

br to testing
her material

in one test

urves cross
b calculated

5.1.3 Procedures

5.1.3.1 Initial cure test

After initial cure (see Annex A) and conditioning at standard room conditions of at least seven days, seven test
specimens not subjected to any ageing regime are subjected to tensile load.

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=cf289b2f8383421b775aa8d5852d8542

ISO 20492-4:2010(E)

5.1.3.2

Heat exposure

After initial cure and conditioning at standard room conditions of at least seven days, the seven test
specimens for heat ageing shall be aged in a closed oven at (60 + 2) °C for (168 £ 5) h. Where the sealant
shows plastic flow at 60 °C, the spacers shall be retained between the two glass pieces to prevent bond

deformation.
5.1.3.3 Water immersion
After initial cure and conditioning at standard room conditions of at least seven days, all seven test specimens
for water immersion shall be immersed in 11to 2 | of distilled or deionized water for (168 + 5) h _at standard
room condifion. Fresh new water shall be used for each test. The conductance of the fresh water shall be
equal to or |ess than 30 pS.
5.1.34 UV exposure
After initial gure and conditioning at standard room conditions of at least seven days, seven.test specimens for
UV exposure shall be subject (96 £ 4) h to UV irradiation, which shall be perpendictlar'to the glass af an
intensity in the UVA range in accordance with 1ISO 9050 of (40 + 5) W/m2. Refer to(Figure 3 for the radigtion
orientation and to Annex F for an example of a UV radiation source.
The height [of the UV source shall be adjusted to ensure all joint assemblies“are subjected to the minimum
intensity.
The irradiafion intensity shall be measured at the beginning and-end of each test. When the minimum
irradiation gan no longer be achieved, a new UV source shall be installed.
3
NS
1
= |
2/
Key
1 clear roIt glass
2 tested syrface, whichiean be coated
3 ultraviolgt radiation
Figure 4 — Orientation of the surface being tested to the ultraviolet radiation

5.2 Moisture vapour transmission rate

5.21

General

The information on the moisture vapour transmission rate is requested only when sealant comparisons are
made for the purpose of change.

5.2.2 Principle

The moisture vapour transmission rate, 6, when determined, shall be measured on a 2 mm thick film as
outlined in 5.2.3.
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5.2.3 Procedure

5.2.31 Film preparation

It is advisable to prepare films from the dispensing machines used by the insulating glass unit manufacturer.
Hand mixing or small-scale heating, where appropriate, can give erratic results.

5.2.3.2 Applicable tests

There is a wide variety of tests for moisture vapour transmission rates. They vary by film thickness, APHZO

acr(

For

5.3

5.3.

The)
of c

5.3.

This
ing
The

5.3.

The]
spe
mer
test

The]
and

SS the Tilm and temperature of test.
comparison, the method defined in the Annex C shall be used with the following criteria.
Film thickness shall be (2 £ 0,1) mm.

Test temperature shall be (23 = 1) °C.

chamber) across the membrane.

Gas permeation test on film

1 General

information on the gas permeation is requested only.when sealant comparisons are made for
hange.

R Principle

test is not relevant where the sealant_manufacturer clearly states that the sealant is not inten
hs-filled insulating glass units.

gas permeation rate, when determined, shall be measured on a 2 mm thick film as outlined in

3 Procedures

gas permeation fest shall be carried out using similar apparatus and the same test conditio
Cified in ISO 20492-3. A gas cell shall be introduced in place of the test unit in the line using t
hbrane. Argon.gas shall be used as a test gas. A pressure not exceeding 10 mbar shall be ag
gas sideofithe film. Helium gas shall be used as carrier gas.

area‘shall be recorded and shall not be less than 10 cm2. The shape can be circular as wel
shall be recorded. The value of the gas permeation, expressed in grams per square metr

APHZO shall be from equal or less than 5 % (desiccant) to equal or marethan 90 % relative hiimidity (test

he purpose

ded for use

b.3.3.

ns as those
ne film as a
plied to the

as square,
e per hour,

thr

i P | ool lo ol H ol I 4 ol bk HH H los ol
Y uic T ot'idilh T UTLTTTTTITU WTITTT d oSlTaAUy Sldlc CUTTUILIUIT TS AUTTITVTU.
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6 Testreport

The test report shall evaluate the test in detail and shall include the information shown in Figure 5.

Name of the test house, its address and logo

Summary of report No. .................. Date

Insulating glass — Seal properties results in accordance with ISO 20492-4

Company:

Plant:

Sealant sp

Sealant in

For details, see the test report
[N F= o £ PP PP PPPPPPP

A [0 | £ =TT TR S B

in MPa

Glass spedification when float glass is NOLUSEd: ........covviiiiiiiiiiiiie e
Seal sfrength test At intersection with line A-B (1SO 20492-4, Figure 1): Type of failure
observed (if any)
Adhesion: Average stress oyy Average extension & C =cohesive A = adhesife

in %

1 2 3 4 5

Initial cure

After water

immersion

After heating 60 °C

After UV radiation

NOTE

It is recommended to include the stress/strain curves (informative test E.1) with this report.

Figure 5 (continued)
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Moisture vapour transmission rate (when applicable for substituting sealant):

Film thickness  ......... mm

APyo e % relative humidity difference across the membrane
Temperature ... °C

g .. grams per H20~m_2 per 24 h

Gap permeation rate (when applicable for substituting sealant and when sealant serves for gas-filled insulating-glass Linits):

Film thickness ......... mm

Surface: ... m? - Shape: circular/square (delete whichever is not applicable)
. . -2, -1

Permeation rate: ......... gm “h

Overall comments (when applicable, use a separate sheet):

Conclusion of seal strength test:

Thé¢ sealant conforms to the test criteria: YES NGO~ | (delete whichever is not applicable)

Name and signature

Figure § =— Test report for the physical attributes of edge seals
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Annex A
(normative)

Test specimens for adhesion test

A.1 Polymer based edge sealants

The test spgcimens consist of preparing a number of glass-sealant-glass joints (see Figure A.1) as follows
— (glass sjze: 75 mm x 12 mm x 6 mm;

— sealan{size: 50 mm x 12 mm x 12 mm.

Dimensions in millim¢tres
Tolerances on the difmensions of the sealant +1 mm

5
50 12
1 =)
/ 2 o~
> — 1 E
Key
1 glass
2 sealant

3 face thal may be coated

Figure AZ1 — A polymer-based edge sealant test specimen

After the glass is cut to the-desired dimensions, it should be thoroughly cleaned and dried before being ysed
in the test $pecimen.~Thé cleaning process can be similar to that used by the insulating glass manufacfurer
and, when pecessary precautions are taken, the bonds may be prepared in the factory of the insulating glass
unit manufgcturer;

Other clea ing-processes-are allowed prn\/ldlng that the process. does not interfere with the adhesive qllal ties

of the sealant either positively or negatively, by chemically modifying the glass surface.

After cleaning the glass, the test specimen shall be prepared from freshly mixed (in case of two part sealant)
or freshly opened sealant. The sealant shall be prepared according to the manufacturer's instructions. For
two-part systems, the mix ratio shall be within the limit £5 % of the absolute value specified.

The pieces of glass 75mmx12mmx6mm shall be so arranged as to form a cavity
50 mm x 12 mm x 12 mm between two parallel surfaces. Larger pieces of glass may be used if this aids the
production of the test samples, but the cavity shall still be the size 50 mm x 12 mm x 12 mm. Gunnable seal
shall be extruded into the cavity and struck off smoothly to form a bond of desired dimensions. See Figure A.1.
Polyethylene or other non-adhesive mould pieces may be used to ensure the correct joint dimensions, but at
least one 50 mm x 12 mm sealant surface shall be exposed to the atmosphere during initial curing.

10 © 1SO 2010 — All rights reserved
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For pre-extruded sealants, a length of 50 mm is applied on one piece of glass. The second piece of glass is
compressed onto the sealant according to the sealant manufacturer's instructions. Sealant height should be

prefi

erably 12 mm.

In the case of polymer-based edge sealants, condition all prepared glass-sealant-glass joints at standard
room conditions for not less than 21 days (initial cure).

A.2 Metallic edge seals

Ap

ece of alass 5 mm thick containina one or more edaes with a metallic deposit in accorda
~J ~J ~J Ll

ce with the

spe
edg

Ale

sold
insy

Key,|

Cified type of insulating glass unit, is cut into pieces of 50 mm x 50 mm, with each piece(cd
e with metallic deposit.

ered on the metal deposit as indicated in Figure A.2. The soldering is as applied’in manuf;
lating glass unit type. The lead tape strength shall be equal to or greater than 3\MPa.

Dimensions

>
9
A et
A
a
0,9 20,1 | 3
e
2
1
[—*
(V)
Al J
5 5N
50

Clear float glass
metallic deposit as applied during manufacturing

ntaining an

ad tape long enough to allow clamping in the tensiometer, (19 = 1) mm wide and_(0\9 = 0,1) fnm thick, is

hcturing the

n millimetres

ead tape
Ll

A WO N -

solder as applied in manufacturing

Breaking stress greater than 3 MPa.

Figure A.2 — A metallic edge seal test specimen

During soldering, attention shall be given to ensure that the solder goes between tape and metallic deposit.
Solder flux as used in manufacturing insulating glass units shall be applied.

A possible method of clamping the test specimen in the tensiometer is illustrated in Figure A.3. The separation
speed is (12,5 £ 0,5) mm/min.

© 1SO 2010 — All rights reserved
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Dimensions in millimetres

Fa
y/ 2
- 1
v ]
% 77 = 3
—
Fa
Key
1 test speg¢imen
2 clamp fof lead tape
3 clamp for glass
a8  Fis the fensile force at a separation speed of (12,5 + 0,5) mm/min.
Figure A.3 — Clamping test specimen metallic edge seal for tensile strength measurement
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Annex B
(normative)

Requirement for edge seal strength comparisons
in case of substituting sealant

The average stress-strain profile of the joints in the area AOB for each corresponding conditioning of testing
shall be substantially the same as the profile obtained for the original tested as a type test.

NOTE Conditioning of testing is covered in 5.1.1.

Thel cross-over at line AB in Figure B.1 shall be within £20 % with a minimum of 0,02 MPa from|the original
crogs-over stress for each corresponding conditioning of test.

0,50 MPa 1

B -
0 50% X

1 ptress strain curve of the original’sealant; breaking shall be somewhere outside of the triangle 0AB
2 pllowable plus deviation

3 pllowable minus deviation

O. [ross-over stress

Higure B.1=< lllustration of the allowable deviation (20 % with a minimum of £0,02 MPa) from the
cross-over stress of the original sealant when comparing seal strength for substituting sealant
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Annex C
(normative)

Method of measuring the moisture vapour transmission rate

C.1 General

This test m
through wh

NOTE 1

C.2 Sum

The test sf
atmospherg
the desicca

bthod covers the determination of moisture vapour transmission (MVT) of organic sealing 'mat
ch the passage of moisture vapour is of importance.

'his measurement is based on ASTM E966].

mary of the test method

ecimen is sealed to the open mouth of a test dish, and the assembly placed in a contrg
. Periodic weightings determine the rate of moisture vapour moyement through the specimen
nt.

C.3 Reagents and/or materials

For the de
measured i
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atmospherg

C.4 App

C.4.1 Tes

The test di
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disc of ap
external fla
or warping

C.4.2 Tes

n accordance with the 950 °C drying method releyant to the type test, is not over 5 %.

the sealant used for attaching the specimen to the dish to be suitable for this purpose, it sha
ant to the passage of moisture vapourand water. It shall not lose mass to, or gain mass from

ratus
dish

h shall be of any'non-corroding material, impermeable to water or moisture vapour. Light weig
he mouth ofthe dish shall be suitable for membranes of approximately 100 cm? as defined

roximatelys 113 mm diameter. The desiccant area shall be not less than the mouth area
ge or ledge around the mouth, to which the specimen may be attached, is useful when shrin
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in an amount, over the required period of time, that can affect the test result by more than 2 %.
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siccant method, molecular sieve 4 A or 3 A can, be used as long as the initial water confent,
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the

nt is
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The room of the cabinet where the assembled test dishes are placed shall have a controlled temperature and
relative humidity. Both the temperature and relative humidity shall be measured frequently, or preferably
recorded continuously. Air shall be continuously circulated throughout the chamber, with a velocity sufficient to
maintain uniform conditions at all test locations. Its velocity over the specimen shall be not less than 2,5 m/sec.

C.4.3 Balance

The balance shall be sensitive to a change smaller than 1 % of the mass change during the period when a
steady state is considered to exist.
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C.5 Test specimen

The test specimen shall be representative of the material tested. The overall thickness of each specimen shall
be measured at the centre of each quadrant and the results averaged. Measurements of the 2 mm thickness
of the membranes shall be made to the nearest 0,1 mm.

When testing any material that can be expected to lose or gain mass throughout the test (because of
evaporation or oxidation), it is strongly recommended that an additional specimen, or “dummy”, be tested
exactly like the others, except that no desiccant is put in the dish. Failure to use this dummy specimen to
establish modified dish masses can significantly increase the time required to complete the test.

C.q Attachment of specimen to test dish

Attdch the specimen to the dish by sealing (and clamping if desired) in such a manner/that the|dish mouth
defipes the area of the specimen exposed to the vapour pressure in the dish.

C.7 Procedure

Fill the test dish with desiccant within 6 mm of the specimen. Leave enough space so that shaking the dish,
whig¢h shall be done at each weighing, mixes the desiccant.

With the specimen attached to the dish, place it in the controlled‘chamber, specimen up, weighing |t at once.
NOTE This mass can be helpful to an understanding of the initial moisture in the specimen.
Weigh the dish assembly periodically, often enough to provide eight or ten data points during the ftest. A data
point is the mass at a particular time. The time that\the dish is weighed shall be recorded to a precision of
appfoximately 1 % of the time span between successive weighing. At first, the mass can change|rapidly; but
latef a steady state is reached when the(rate of change is substantially zero. Weighing| should be
accpmplished without removal of the test dishes from the controlled atmosphere, but if removal is| necessary,
the [time the specimens are kept at different conditions, temperature or relative humidity, or botH, should be
kept to a minimum.

Terminate the test or change the*desiccant before moisture added to the desiccant exceeds (10 % of its
starfing mass.

C.8 Calculation and analysis of results

C.8l1 General

Thel results of the rate of moisture vapour transmission may be determined either graphically or nunerically.

C.82-Dummy specimen

If a dummy specimen has been used to compensate for variability in test conditions due to temperature or
barometric pressure, or both, the daily recorded masses should be adjusted by calculating the mass change
from initial time to the weighing time. The adjustment is made by reversing the direction of the dummy's mass
change, relative to its initial mass, and modifying all the appropriate mass(es) recorded at the time.

C.8.3 Graphic analysis

Plot the mass, modified by the adjustment based on the dummy specimen when used, against elapsed time,
and plot a curve that tends to become straight. Judgment here is required and numerous points are helpful.
When a straight line adequately fits the plot of at least six properly spaced points, a nominal steady state is
assumed, and the slope of the straight line is the rate of the moisture vapour transmission.
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C.8.4 Numerical analysis

A mathematical least-squares regression analysis of the mass, modified by the adjustment based on the
dummy specimen when used, as a function of time gives the rate of moisture vapour transmission.

An uncertai

nty, or standard deviation of this rate, can also be calculated to define the confidence band.

C.8.5 Calculation

Calculate the moisture vapour transmission rate, 6, expressed in grams of H,O per square metre per 24 h as

iabion (O 4\

given in Eq
0=9
tA

where
G is
t s
NOTE 1
A s
NOTE 2
repeata

pottoTr o1

1l
—~

mass change (from the straight line), expressed as grams of H,0;
ime, expressed in days (24 h);
Glt is the slope of the straight line, expressed in grams H,0O per 24.h; is the result of the division.

he test area (cup mouth area), expressed in square metres.

The variability in results (standard deviation over mean value for the reproducibility together with
bility) is in the order of 25 %; see Reference [6].
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Annex D
(normative)

Adhesion on coatings and interlayer adhesion of coatings

General
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D.4

D.41 General

For
sea
be

pre

lating glass units with a coating in the cavity shall not be sealed on the coating, unless thecod
bmpanied by information from the coated-glass supplier that sealing on the concernedscoating
t information for coated glasses as defined in D.2 shall be collected as described D.3t0 D.6.

bn no sealing is allowed on the coating, the coated glass shall be accompanigd’by informati

ed-glass supplier on how the coating can be stripped. These types of coatings are not consid
is annex.

Concerned coatings

concerned coatings, which have been declared as “not necéssary to be stripped”, shall be in
EN 1096 (all parts).

Composition of coatings

coating manufacturer shall establish a list of.‘combinations of coatings with a given sealant (p
ist) and their composition in layers (confidéntial part of the list).

layers may be listed by the full-name-composition or by a manufacturer's code. Additional cq
dded to this list when evaluated according to this part of ISO 20492.

Evaluation

each of those/coatings, it shall be demonstrated that the adhesion between glass and coatir
ant and coating, and between the different layers of the coating is sufficiently strong. Demons

ious test reports.

ted glass is
is allowed.

bn from the
ered further

accordance

ublic part of

atings may

g, between
tration shall

performed by testing, or by available previous test reports, or by a combination of testing and available

D.4

.2 Evatuation by testing

The flow chart in Figure D.1 shall be followed; however step 3 may be omitted. The test report shall include a
section made in accordance with this annex.

The test specimens in step 3 shall be made with a reference sealant. That reference sealant shall be a neutral
one and strong enough to test cohesion and adhesion strength. It can be a neutral silicone sealant.

In step 5, it shall be taken into account that the internal strength of the coating is already satisfactorily
investigated so that testing can be limited to only the top layer/sealant adhesion.

The

test report shall include a section in accordance with Clause 6.
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Steps for assessment of coating cohesion and
adherence to glass

Step 1 .
Statement by the coating Coating shall be removed Statement shall be:
manufacturer that the coating does coating shall be removed
not need to be removed

Steps for assessment of adherence between
coating and used sealant in concerned IGU.
This shall be part of the IGU manufacturer's responsibility:

Step 2
Evidence is available that the
coating is suitable for structural
sealant glazing

NO

YES, no removal of coating

Step 3 (may be omitted)
Tensile test samples, shape in
accordance with Annex A, with a
reference sealant to submit to
ISO 20492-1 climate exposure.
Subsequently tensile test, which is
valid for adherence of coating to glass
and for internal cohesion of coating

Successful,
no removal of coating

Not successful; but statement
df not removing remains

Successful,
Step 4 no removal of coating
IGUs to submit to
ISO 20492-1 climate exposure
Not successful |
Step 5
Sealant/coating adhesion test (including
Conctusion: for the reference sealant) shall be the
coating shall be removed same as for sealant/glass adhesion tests
of ISO 20492-4. Test report shall be in
accordance with Clause 6.

Figure D{1—"Flow chart of evaluation of adhesion on coatings and interlayer adhesion of coatings
(flnw from fnp to hottom and from left to righf)

D.4.3 Evaluation by previous test reports

When a coating is submitted for an evaluation of suitability, previous test reports in accordance with this annex
may be presented, when the test results concern

test specimens with a same sealant/top layer bonding as for the sealant/coating combination being
evaluated; and/or

test specimens with a same glass/base layer bonding as for the glass/coating combination being
evaluated; and/or
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test specimens with any same adjacent layer combination in the coating as for the coating being

evaluated.

.4 Evaluation by a combination of testing and previous test reports

Where the previous test reports do not cover specified layer combinations or the specified top layer of the
coating to be evaluated,

the test specimens shall be sealed on coated glass containing the specified layer combination, or

specified top layer/sealant combination; or

D.5

D.5

D.5
glag

D.5

the test specimens shall be sealed with the concerned coating/sealant combination, for subm
test procedures of Clause 5 and for reporting in accordance with this annex.

Example
1 Requested for coated glasses from one manufacturer:
coating | submitted for evaluation of suitability: [glass] - [layer 1-layer 2]= [sealant A];
coating Il submitted for evaluation of suitability: [glass] - [layer,2-layer 1] - [sealant A].

2 Available test reports in accordance with 1ISO 2049221 or in accordance with this anne
ses from the same coated glass supplier:

adhesion report 1: [glass] - [layer 1-layer 2-layer 3] [Sealant B]; accepted;
adhesion report 2: [glass] - [ layer 2 ] - [sealant™A]; accepted.

3 It may be concluded that

coating | is accepted because

1) glass - layer 1 is accepted:(report 1),

2) layer 1 - layer 2 is-accepted (report 1),

3) layer 2 - sealantA is accepted (report 2),

coating |l is_aCceptable after testing of a coating in which appears the combination “layer 1 -
because

1) « glass - layer 2 is accepted (report 2),

l n l 4 . ool [ U AY
<) 1IdyCl < 1Ayl T To daLLUTULITU (TTPUIL 1),

3) layer 1 - sealant A was not tested.

© 1SO 2010 — All rights reserved

itting to the

on coated

sealant A”,

19


https://standardsiso.com/api/?name=cf289b2f8383421b775aa8d5852d8542

	Scope
	Normative references
	Terms, definitions and symbols
	Terms and definitions
	Symbols

	Requirements
	Edge seal strength
	Compliance with the definition of insulating glass units
	General
	Possibility to substitute the sealant
	Limits of application
	Air-filled insulating glass units
	Gas-filled insulating glass units

	Possibility of substitute the coated glass, coatings not int


	Test methods
	Adhesion
	Principle
	Calculation of stress and expression of results
	Procedures
	Initial cure test
	Heat exposure
	Water immersion
	UV exposure


	Moisture vapour transmission rate
	General
	Principle
	Procedure
	Film preparation
	Applicable tests


	Gas permeation test on film
	General
	Principle
	Procedures


	Test report

