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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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Preformed gaskets used in buildings have conditions of use which differ depending on their function
and position in the building. When preparing this document, it was felt necessary to take into account
the various conditions to which the gaskets are subjected in order to define the material specifications.
The tests take into account the static and dynamic stresses to which the gaskets are subjected.

© IS0 2021 - All rights reserved v


https://standardsiso.com/api/?name=b446914964b45c7b8d02645d572f30b8



https://standardsiso.com/api/?name=b446914964b45c7b8d02645d572f30b8

INTE

RNATIONAL STANDARD

ISO 3934:2021(E)

Rubber, vulcanized and thermoplastic — Preformed
gaskets used in buildings — Classification, specifications
and test methods

WARNING — Persons using this document should be familiar with normal laboratory practice.
This document does not purport to address all of the safety problems, if any, associated with

its use. It is the responsibility of the user of this document to establish appropriate

health practices and to determine the applicability of any national regulatory condif

1
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This document specifies a system of classification of materials used in preformed gaskets
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ies to the following products:
hskets for use round the inside of door or window casings, i.e. weatherstripping (dyna
hskets for glazing (static gaskets);
hskets for use round infilling;
hskets for use between facade parts;

hskets for use between masonry walls.

e gaskets themselves are specified. The.dorresponding test procedures are given in Ax

s to preformed gaskets made oficéllular rubber designed for use at temperatures be
55 °C (thermal conditions ¢ategory P;) and between -40 °C and +70 °C (therm
pry P5) (see Clause 4).

ormative referenees

bllowing docutierits are referred to in the text in such a way that some or all of
tutes requifements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

/, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain properti

ISO 4

84, Rubber, vulcanized or thermoplastic — Determination of hardness — Part 4

e safety and
fions.

for buildings.

mic gaskets);

lition to specifying the characteristics required for the constituent materials, some functional tests

nexes A to E.

Hocument applies to preformed gaskets made from vulcanized or thermoplastic riibber. It also

fween -20 °C
h] conditions

their content
applies. For
ents) applies.

es

Indentation

hardness by durometer method (Shore hardness)

ISO 105-A02, Textiles — Tests for colour fastness — Part A02: Grey scale for assessing change in colour

[SO 188:2011, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

[SO 812, Rubber, vulcanized or thermoplastic — Determination of low-temperature brittleness

ISO 815-1, Rubber; vulcanized or thermoplastic — Determination of compression set — Part 1: At ambient
or elevated temperatures

[SO 815-2, Rubber, vulcanized or thermoplastic — Determination of compression set — Part 2: At low
temperatures
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ISO 1431-1, Rubber, vulcanized or thermoplastic — Resistance to ozone cracking — Part 1: Static and
dynamic strain testing

ISO 2285:2019, Rubber, vulcanized or thermoplastic — Determination of tension set under constant
elongation, and of tension set, elongation and creep under constant tensile load

IS0 3384-1:2019, Rubber, vulcanized or thermoplastic — Determination of stress relaxation in compression
— Part 1: Testing at constant temperature

ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc lamps

ISO 11346, Rubber, vulcanized or thermoplastic — Estimation of life-time and maximum temperature of
use

3 Terms and definitions
For the purppses of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for use in standardization at the-fellowing addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electfropedia: available at http://www.electropedia.org/

31
compression force
force needed to compress a test piece through its working rangé-to its minimum width (3.3)

3.2
compression recovery
ability of a gasket to recover its shape after being compressed through its working range

3.3
minimum width
lower limit of the working compression range.(3.7)

Note 1 to entyy: For a glazing gasket, the_minimum width is the sum of the gaps between the glass apd the
frame on eacl side of the glass. For weatherstripping, it is the gap between the door or window and the dasing,
measured at the hinge side.

Note 2 to entry: It is recommended that the minimum width of weatherstripping and the minimum clegrance
between glazing and framefor.a glazing gasket be agreed by consultation between designer, manufacturpr and
user

34
sample
complete batich-of test material (gaskets) as supplied by the manufacturer for test purposes and from
which test pieces are cut

3.5
stress relaxation
time-dependent decrease in stress at a constant deformation

3.6

weathering resistance

resistance to combined detrimental influences of the outdoor environment (e.g. sunlight, ozone, oxygen,
humidity, temperature) on a material

2 © IS0 2021 - All rights reserved
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3.7

working compression range

range, stated by the manufacturer, through which the gasket performs its function of being compressed
or otherwise deformed when used in any particular product

Note 1 to entry: See Annex A.

EXAMPLE For a gasket of free height (3.8) 7,5 mm, the manufacturer states a working range of 3 mm to
6 mm.

3.8
free height
heighfof a gasket measured without causing any significant deformation

Note 1 to entry: See Figure 1.

Figure 1 — Example of measurement of free height

4 EHnvironmental conditions

The donditions to which gaskets may be subjected in the working environment are divjded into the
following categories:

a) Thermal conditions (depending on thelclimate and the position in the construction)
—+ P;: temperature of preformed gasket —20 °C to +55 °C

—+ P,:  temperature of preformed gasket -20 °C to +85 °C

—+ P53t temperature ofpreformed gasket -40 °C to +70 °C

—+ P,:  temperatuve of preformed gasket -40 °C to +100 °C

b) Mechanical conditions

-+ X static uses (see Table 1), i.e. between fixed elements

—+ Y dynamic uses (see Table 1), i.e. between moving elements

g W Pafhpring

— Ry protected from solar radiation

— R,:  exposed to solar radiation

5 Classification and specification

5.1 Classification

From the results of the tests carried out in accordance with this document, the classification of a
particular type of gasket shall be determined using Table 1. The numbers from Table 1, taken in the
order given, form the classification code for that gasket, viz:

©1S0 2021 - All rights reserved 3
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D: worki

A: type of gasket
B: working compression range

C: compression force

ng temperature range

E: compression recovery

F: stress
G: weath

Figure 2 give

5.2 Specif

The charact{
Tables 2 to 9

6 Testpi

Test pieces o
annex of this

Failing this,
appropriatel

relaxation

ering resistance

ications

eCes

s a typical example of a classification code.

bristics for the different classification criteria shall meet the requirements specif

they shall be taken from extruded ribbon (2 mm thick, 30 mm in width) or
y dimensioned test slabs prepared from.the same batch of material used to produ

ed in

hall be prepared in accordance with the relevantstandard test method or the relevant
document and, whenever possible, shall be cut from the gasket to be tested.

from
re the

gaskets beinlg assessed and obtained under conditions that have been shown by experience t¢ give

comparable 1

If measuremients are made on test pieces not conforming to the standard referenced in Tables
h gasket), the results can be-different and the requirements to be met shall be subject to

(e.g. part of
agreement b

esults.

btween the interested parties.

Table 1 — Classification of gaskets

D to 9

Code- - Class
Characteristic
letter o | 1 | 2] 3|45 | e | 7 | 8 |]o
X: static use
A Type of gasket
Y: dynamic use
Working-compression
S 1 2 A IS Q 10 15
range ITIITY) - = - = -
B ) usl| but | but | but | but but but but >30
Measured in accord- u<2 | u<4 | u<6 | u<8 | us<10 | u<15 | u<30
ance with Annex A
Compression force
N /n% >10 | >20 139 >b1uOtO 200 | >500 >b7uOtO
C M di q u<10| but | but U u but but B 1000
easured1n accorad- u<20|u<50 u<500|u<700
ance with Annex B <100 | <200 <1000
Key
u measured value

© IS0 2021 - All rights reserved
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Figure 2 — Typical example of classification code

Table 1 (continued)
- Class
Code Characteristic
letter 1 2 3 4 5 6 7 8 9
-20 | -20 | -40 | -40
D Working temperature to to to to
range (°C) +55 | +85 +70 | +100
(P1) | (Pp) | (P3) | (Py)
Compression recovery
(%) >20 | >30 | >40 | >50 | >60 >70 >80
E | » ) u<20| but but | but | but but but but >90
MEISUTEUTIT aCToTa= u<30[u<40|u<50Ju<60[ u<70 [ u<80 [[uk90
ance with Annex C
Stress relaxation (%) >20 | >30 | >40 | >50 | >60 > 70 480
F | |Measured in accord- u<20| but | but | but | but but but but >90
ance with Annex D u<30|u<40|u<50|u<60| us70~u<80|uk90
Ry Ry
G | |Weathering resistance
Table 8| Table 9
Key
u mepsured value
Category of use
(Y = dynamic)
Working compression range:|3,5 mm
Compression force: B0 N/m
Working temperature range: -40 °C to #100 °C
Compression recovery: minimujm 70 %
Stress relaxation: 55 %
Weathering resistance
Y 3 7 5
B C D E F G

Table 2 — qunirpmpnfc for thermal conditions category P1

© IS0 2021 - All rights reserved
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Table 2 (continued)

Characteristic Unit Specification Test method
Compression set
Type B test piece
25 % compression
22 hinairat55°C
22 hrecovery at standard laboratory [SO 815-1
temperature
— Vulcanized rubber max. % 30 30
— Thermoplastic rubber max. % 50 50
— Cellular rubber max. % 50 50
Tension set
T50 test piec¢
25 % elongatjon
22 hinair at p5 °C .
22 hrecovery at standard laboratory legt}zl(z)gizow,
temperature
— Vulcanized rubber max. % 15 15
— Thermoplgstic rubber max. % 40 40
— Cellular rubber max. % 40 40
Ageing: 14 dgysinairat 70 °C legt}llgg:ion’
Change in hardness Shore A between +10 ISO 48-4
and -5
Change in stress at 100 % elongation o between +20 1SO 37
(for thermoplastic rubber) 0 and -15
. . between +10
0
Change in elongation at break % and -30 ISO 37
Change in lenjgth max. % -2 Annex E
Change in elongation at break mini- o 100 1SO 37
mum absolutg value
Estimation df lifetime:
Arrhenius prpcedure 100 years at 30 °C ISO 11346
Testing of stress relaxation at three % To 50 % relaxation IS0 3384-1:2019,
temperatures method A

Table:3 — Requirements for thermal conditions category P,

Characteristic Unit Specification Test method

ISO 48-4

Tolerance on mormiTmat rardmness Shore A +5 Eorthermepladtic

-5 rubber read after

15s

Brittleness temperature limit °C -35 ISO 812

Deformation tests X Y

Compression set

Type B test piece

25 % compression

22 hinairat85°C
I 15-1

22 hrecovery at standard laboratory S0815

temperature

— Vulcanized rubber max. % 35 35

— Thermoplastic rubber max. % 70 55

6 © IS0 2021 - All rights reserved
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Characteristic Unit Specification Test method
Tension set
T50 test piece
25 % elongation
22 hinair at 85 °C 1SO 2285:2019,
22 hrecovery at standard laboratory method A
temperature
— Vulcanized rubber max. % 20 20
— Thermoplastic rubber max. % 60 50
. o o ISO 188:2011,
Ageulg. 14 days in air at 100 °C meéthod A
Change in hardness Shore A between +10 [SO 484
and -5

Change in stress at 100 % elongation % between +20 1SO 37
(for thermoplastic rubber) 0 and -15
Change in elongation at break % betweeng+9 ISO 37

P and <30
Change in length max. % -2 Annex E
Change in elongation at break mini- % 100 1SO 37
mum fabsolute value
Estinpation of lifetime:
Arrhgnius procedure 100 years at 45 °C ISO 11346
Testing of stress relaxation % To 50 % relaxation ISO 3384-1:2019,
at thrjee temperatures method A

Table 4 — Requirements for thermal conditions category P,

Characteristic Unit Specification Test method
ISO 484
Tolergnce on nominal hardness Shore A +g For thefmoplastic
- rubber|read after
15s
Brittleness temperature limit °C -55 ISO 814
Deformation tests X Y
Compression set
Type B test piece
25 %|compression
22 hin airat 70 °C
22 h feleovery at standard laboratory [SO 813-1
temperature
— Vulcanized rubber max. % 35 35
— Thermoplastic rubber max. % 65 55
— Cellular rubber max. % 65 50
Tension set
T50 test piece
25 % elongation
22 hinairat 70 °C .
22 hrecovery at standard laboratory iﬁgﬂZ}igSAZOIQ
temperature
— Vulcanized rubber max. % 20 20
— Thermoplastic rubber max. % 60 50
— Cellular rubber max. % 60 50

© IS0 2021 - All rights reserved
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Table 4 (continued)
Characteristic Unit Specification Test method
. o o [SO 188:2011,
Ageing: 14 days in air at 85 °C method A
Change in hardness Shore A between +10 ISO 48-4
and -5
Change in stress at 100 % elongation o between +20 1SO 37
(for thermoplastic rubber) 0 and -15
. . between +10
0
Change in elongation at break % and 30 ISO 37
Change in lenfgth max. % -2 Annex E
Change in elongation at break mini- % 100 1SO 37
mum absolutg value
Estimation df lifetime:
Arrhenius prpcedure 100 years at 40 °C 1SO' 11346
Testing of strpss relaxation 0 o . 1SO 3384-1:2019,
at three temperatures % To 50 % relaxation method A
Table 5 — Requirements for thermal conditions.category P,
Characteristic Unit Specification Test method
SO 48-4
Tolerance on nominal hardness Shore A +§ For thermoplagtic
- rubber read after
15s
Brittleness tgmperature limit °C -55 [SO 812
Deformatior tests X Y
Compression set
Type B test plece
25 % comprepsion
22 hinairat |00 °C
22 hrecovery at standard laboratory 150 815-1
temperature
— Vulcanized rubber max. % 35 35
— Thermopl3stic rubber max: % 70 55
Tension set
T50 test piec¢
25 % elongat]on
22 hinairat [L00®C [SO 2285:2019,
22 hrecovery atstandard laboratory method A
temperature
— Vulcanized rubber max. % 20 20
— Thermoplastic rubber max. % 60 50
. o o [SO 188:2011,
Ageing: 14 days in air at 125 °C method A
Change in hardness Shore A between +10 ISO 48-4
and -5
Change in stress at 100 % elongation o between +20 1SO 37
(for thermoplastic rubber) 0 and -15
. . between +10
0
Change in elongation at break % and 30 ISO 37
Change in length max. % -2 Annex E
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Table 5 (continued)
Characteristic Unit Specification Test method
Change in elongation at break mini- % 100 1SO 37
mum absolute value
Estimation of lifetime:
Arrhenius procedure 100 years at 50 °C ISO 11346
Testing of stress relaxation o o . ISO 3384-1:2019,
at three temperatures % To 50 % relaxation method A
Tahla 4 Mochanical maceaa: tefaor cialticnica
1dAdUIC U IVICCIIalliivarl 1 Cliull CIIICIILO IUI Ooldtliv uUoe

Characteristic Unit Specification Test method
StreT relaxation
Initiall counterforce N
Counterforce after ageing N Tobe agreed.between manufacelyer, AnnexI)

designer and user
Result %
Table 7 — Mechanical requirements for/dynamic use
Characteristic Unit Specification Testimethod
Compression set
Type B test piece
25 %|compression (for Py, P, P3, P,)
22 h 3t -25 °C max.
— Vullcanized rubber % max. 80
— Thlermoplastic rubber % max. 90 150 815-2
Compression recovery test % As per classification |AnnexC
Table 8 — Requiremients for weathering resistance category R,
Characteristic Specification Test method
Ozonk resistance test
Condftion for 96 h at 20 %celongation
Ozong¢ concentration 5@ pphm No cracking ISO 1431-1
Templerature 40 °C
Table 9 — Requirements for weathering resistance category R,
Characteristic Specification Test method

Ozong resistance test

Condition for 96 h at 20 % elongation

Black-panel temperature 55 °C + 3 °C
Spraying time 18 min
Interval between spraying 102 min

© IS0 2021 - All rights reserved

Ozone concentration 200 pphm No cracking ISO 1431-1
Temperature 40 °C

Weathering resistance test

Expose to xenon-arc lamp operating at 550 W/m? to

1000 W/m? and between 290 nm and 800 nm 1SO 4892-2

(see also Table 10)
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Table 9 (continued)

Characteristic

Specification

Test method

— Colour

— Appearance

For 3 G]/mZ, change in:

For 8 GJ/mZ, change in:

— Stress at 100 % elongation, in %
— Elongation at break, in %

Grey-scale rating W 3

Not more than £15
Between +10 and -30
No cracking

ISO 105-A02

Tabl¢ TO— Examples of exposure time calculations for 550 W/m?2 and 1 000 W/m?2

Wavelgngth of Total energy received by )
Energy of exposure Exposure time
xenon-drc lamp gaskets
9
3 GJ/m? &;1500 h
550 W/m? 550%3 600
8 GJ/m2 ) 8x10° __, s0oh
Between 550x3 600
290 nm and 800 nm 9
3 GJ/m? _ 30 _gooh
1000x3600
1000 W/m?
9
8 GJ/m? &5220%
1000x3600

10

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=b446914964b45c7b8d02645d572f30b8

Working compression range

=]

Annex A
(normative)

¥

Aty

Key
Wy working range

Figure A.1 — Working compression range of preformed gaskets

EXAMPLE Wr=a-b
a=7mm
b=5mm

s Wr=2mm

© IS0 2021 - All rights reserved
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Annex B
(normative)

Compression force

B.1 General

This annex specifies the method to be used to test a sample of static or dynamic gaskets to detefmine
the comprespion force required to compress them by a predetermined amount under the(condjfitions
laid down in[the test.

The test has peen devised to cover all likely gasket shapes and materials.
B.2 Apparatus

B.2.1 Compression device (see Figure B.1), enabling three test pieces‘to be mounted separately or
together and|compressed in accordance with the manufacturer's design‘Concept.

B.2.2 Means of measuring height of test piece to an accuracy of + 0,01 mm.

B.2.3 Means of measuring the compression force to an‘accuracy of better than 1 %.

12 © IS0 2021 - All rights reserved
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B.3

A sample of the gaskétyto be tested shall be provided by the manufacturer, together w

depic
comp

The s
in thed

/|

T ¢

ansmission spindle
cking system
mpensating spring
ate

st piece

Figure B.1— Example of compression device

Test pieces

Fing its declaréd free shape and disposition in use, as well as a statement as to the gasl
Fession range,

hmple shall be supplied in a condition truly representative of the requirements for u
relaxéd state for at least one day at standard laboratory temperature and humidity.

After

th drawings
ket's working

e and stored

thig r‘nnr]ifinning pnrind’ cut three tost nieces of Mminimum ]nngfh 100 mm and max

500 mm from various positions within the sample.

B.4

Procedure

Figure B.2 shows an example of a compression force apparatus.

© IS0 2021 - All rights reserved
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Condition sample in laboratory for one day.
Cut out test pieces (see clause B.3)

!

Measure free height a in mm to within #0,1 mm.
Mount test pieces in compression device,
simulating their disposition in actual use

!

Compress through working range to minimum width

#

Release force and allow test piece to return to
initial position

!

Reapply compression and hold at minimum width
for 30 s

!

Record force

Have 3 test pieceS’been used?

Calculate average force and report

Figure B.2 — Example of a compression force apparatus

14 © IS0 2021 - All rights reserved
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