INTERNATIONAL

ISO

STANDARD 17194

First edition
2007-03-15

Structural adhesives — A‘standard

database of properties

Adhésifs structuraux — Base de données des caractéristiq

/es

e Reference number
= — ISO 17194:2007(E)

© SO 2007


https://standardsiso.com/api/?name=2bab2bc64fd82589edc334a316c876d6

ISO 17194:2007(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2007

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=2bab2bc64fd82589edc334a316c876d6

ISO 17194:2007(E)

Contents Page
0 =TT o T o iv
L0 oo 11T o o v
1 T o - PSSP 1
2 Normative references ... e b 1
3 o T e o == S N S 2
4 B =53 9] 1= o3 10 1= o 1P . S SRR 2
5 Test CONAILIONS ....coveeiiirrr e g ek e 2
6 B =53 3 e =T LU = o S SRR 2
6.1 BasiC Properties......c.ccooiicccenrcmmiriiesccsemrre s e ssmme e e e et nmn e e e e e s mmne e e ee s ha e e 2
6.2 Durability in different environments ..........ccccoiiriiinnniien S b 4
6.3 A simple stress analysis .......cccccciiiiiiinin i b —————— 4
7 g (= o2 =TT o O S I R 5
=71 0T 11 0o - o 1/ N S 6

© IS0 2007 — All rights reserved iii


https://standardsiso.com/api/?name=2bab2bc64fd82589edc334a316c876d6

ISO 17194:2007(E)

Foreword

ISO (the Inte

rnational 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-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International
International
The main ta
adopted by

International

Attention is @
rights. ISO s

ISO 17194 w

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stangards
the technical committees are circulated to the member bodies for voting. \Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 61, Plastics, SGUbcommittee SC 11, Products.
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Introduction

Over recent years, there has been an increase in the use of computer methods for the selection and
evaluation of structural adhesives and for assistance with the manufacture and design of joints with these
materials. The data sheets from materials suppliers generally do not supply all the property data that are
needed to support the application of these methods.

This
these
meas

test method and specific test conditions are identified in order to improve the comparability of dat
matefials generated by different data suppliers.

In selecting the contents for this database, attempts have been made to find a-balance in the qu
specified. Too much and data suppliers will be reluctant to produce the data; too little and the ¢
limited value. The aim is therefore not to present a comprehensive list of properties for adhesi
seledtive in identifying the most important properties that are needed for the use of adhesives
appli¢cations. It should be noted that many adhesives have been~developed with special pro

partig
Intern

additfonal data under test conditions identified by the data supplier. In this way, the special pro
adhepgive can be presented with the basic data.

nternational Standard specifies a set of basic properties for adhesives commonly required 1or the use of

materials in a wide range of applications. Test methods and test conditions are recomm

nded for the

urement of the data to enable traceability of presented values. For each property, a'single (preferred)

ular application. It is possible that these properties will not be’specified in the list associs

b on different

antity of data

atabase has
es but to be
for different

perties for a

ted with this

ational Standard. However, scope has been included«within this standard for the prgsentation of
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INTERNATIONAL STANDARD

ISO 17194:2007(E)

Structural adhesives — A standard database of properties

1 Scope

This
struc

nternational Standard specifies a set of basic properties commonly required for the selectign and use of
ural adhesives in different applications. ISO standard test methods and test coenditigns are also

recommended for the measurement of these data to facilitate traceability of recorded values’(see|Introduction).

2 ormative references

The following referenced documents are indispensable for the application of this document. For dated
refergnces, only the edition cited applies. For undated references, the latest edition of the¢ referenced
document (including any amendments) applies.

ISO 62, Plastics — Determination of water absorption

ISO $27-1:1993, Plastics — Determination of tensile properties — Part 1: General principles

ISO $27-2, Plastics — Determination of tensile properties — Part 2: Test conditions for npoulding and
extrugion plastics

ISO 868, Plastics and ebonite — Determination of indentation hardness by means of a duro
hardness)

ISO 1

ISO

ISO ?
ViSCO)

ISO ?

ISO
ViSCO)

ISO 4

1817, Rubber, vulcanized — Determination of the effect of liquids

183 (all parts), Plastics — Methods for determining the density of non-cellular plastics

555, Plastics — Resins’in the liquid state or as emulsions or dispersions — Determinatiof
sity by the Brookfield-Test method

577, Plastics ~="Thermosetting moulding materials — Determination of shrinkage

sity using a rotational viscometer with defined shear rate

method

meter (Shore

of apparent

219, Plastics — Polymers/resins in the liquid state or as emulsions or dispersions — Determination of

578, Adhesives — Determination of peel resistance of high-strength adhesive bonds — FKloating-roller

ISO 4587, Adhesives — Determination of tensile lap-shear strength of rigid-to-rigid bonded assemblies

ISO 6721-4, Plastics — Determination of dynamic mechanical properties — Part 4: Tensile vibration —
Non-resonance method

ISO 6721-5, Plastics — Determination of dynamic mechanical properties — Part 5: Flexural vibration —
Non-resonance method

ISO 9142, Adhesives — Guide to the selection of standard laboratory ageing conditions for testing bonded
Joints
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ISO 10364, Adhesives — Determination of working life (pot life) of multi-component adhesives

ISO 11343, Adhesives — Determination of dynamic resistance to cleavage of high-strength adhesive bonds
under impact conditions — Wedge impact method

ISO 11357-2, Plastics — Differential scanning calorimetry (DSC) — Part 2: Determination of glass transition

temperature

ISO 11359-2, Plastics — Thermomechanical analysis (TMA) — Part 2: Determination of coefficient of linear
thermal expansion and glass transition temperature

ISO 15166-1FAdhesives—ethodsof preparing butk-specimens—-Fart-+—TFwo-part-systems

ISO 15166-2} Adhesives — Methods of preparing bulk specimens — Part 2: Elevated-temperature<curing one-
part systems

ISO 17212, Structural adhesives — Guidelines for the surface preparation of metals and\plastics prjor to
adhesive bonding

IEC 60093, Methods of test for volume resistivity and surface resistivity of solid electrical insulating materfals
IEC 60243-1| Electrical strength of insulating materials — Test methods — Part 1 Tests at power frequencies
3 Principle

A list is presented of properties that are generally useful for\the selection and application of struftural

adhesives. B
determinatio

4 Tests

Where possi
the propertie
be recorded

Recommended test methods and test conditions, are given for each property to help i
h of values and to promote the presentation of fraceable and comparable data.

becimens

ble, use the test specimens recommended in the test method standards employed to me
5 given in Tables 1, 2 and 3.f-alternative test methods are used, the test method reference
with the results. The preparation of test specimens shall be as specified in ISO 17212 fo

specimens a
depend on
(50 +10) %

indicated by ho significant further changes in the mass of the specimen with storage time.

5 Test conditions

hd ISO 15166-1 or ISO.15166-2 for bulk specimens. Since the properties of adhesives gen
he concentration of-absorbed water, specimens shall be stored dry or in an atmosphe
H at (23 + 2) °C prior'to testing, for a sufficient time to reach zero or equilibrium water contg

h the

asure
shall
joint
erally
re of
nt as

Where possiple; use the test conditions specified for each property in Tables 1, 2 and 3. If alternatinf test

conditions areused;theseshaltbeTecordedwiththe Tesults:

6 Test procedures

6.1 Basic

properties

Test methods and test conditions recommended for the acquisition of data for basic properties are given in
Table 1. The measurement temperature is (23 + 2) °C. For measurements obtained at other temperatures,
record the temperature with the result.

© 1SO 2007 — All rights reserved
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Table 1 — Basic properties at 23 °C

Record cure temperature, cure time, post-cure temperature and post-cure time used for specimen preparation. Record
also whether specimens have been stored dry or at 50 % RH prior to testing.

Property Units Test method Additional conditions

Tensile modulus GPa

Stress at failure MPa
See Note 1.

Strain at failure % 1ISO 527-2

Yield stress MPa

Yield|strain %

Lap ghear strength MPa ISO 4587 Record thickness of adhesive layef. Record
adherend material and surface tregtment (see
ISO 17212).

T-pe¢l strength MPa ISO 4578 Record adherend ‘material and surface
treatment (see.lSO 17212).

Impagt resistance kN/m ISO 11343 Use symmeétrical wedge.

See Note 3

Hardhess Shore Aor D ISO 868 3 suration.

Glass$ transition temperature °C ISO 11357-2

Dyngmic mechanical modulus GPa ISO 6721-4 or; From — 40 °C to above Tj.

vs temperature (DMTA) curve ISO 6721-5

Thermal expansion coefficient K1 1ISO 11359-2 Record values at 23 °C and at a temperature
above Ty,

Service temperature range °C See Note 4

Viscgsity Pas ISO 2555 or Record shear strain rate and time yinder load if

1ISO 3219 the adhesive is thixotropic.

Worling life min ISO 10364

Volume change during cure Y% ISO 2577

Dendity kg/m3 ISO 1183

Watdr absorption % 1ISO 62 Saturation value at (23 + 2) °C.

Volume resistivity ohm-m IEC 60093

Elecfric strength kV/mm IEC 60243-1 Use a specimen with a thickness of the
adhesive layer of 0,5 mm. See Note 5.

NOTE 1 Sfrain at failure for ductile materials is measured after yield and therefore requires the meagurement of a

nomipal strain* The nominal strain is derived from measurements of grip separation instead of extensometgr values. See

ISO $27-1:1993, Subclauses 4.5 and 9.5, for the definition and measurement of nominal strain.

NOT: 2 SUU :SC 027 11333, Subu:auoco 431 alld 441, fUI dcf;ll;t;ulla Uf Otl CTOoo all\‘:ll Otla;ll at ylc:d

NOTE 3 A wider interest in the toughness of an adhesive relates to a knowledge of the temperature of the transition
from ductile to brittle behaviour. This temperature can be derived from measurements of toughness, using the cleavage
test ISO 11343, as a function of temperature. Related information can be obtained from measurements of ductility at
different temperatures using tests for fracture energy under impact (ISO 179-1 and ISO 179-2) or strain at failure in
tensile tests on bulk specimens (ISO 527).

NOTE 4  The service temperature range will be determined by the criteria used to decide maximum and minimum
operating temperatures. Generally, the upper temperature is decided by the glass transition temperature 7y and the
lower temperature by the transition from ductile to brittle behaviour. This lower temperature limit can be determined from
measurements of toughness or ductility with temperature (see Note 3).

NOTE 5  The measured value of electric strength is very dependent on the thickness of the adhesive layer.

© 1SO 2007 — All rights reserved 3
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6.2 Durability in different environments

Data measured using the test method and conditions given in Table 2 reveal the influence on the lap shear
strength of the adhesive of exposure to different environments. The tolerance on the test and exposure
temperatures specified in Table 2 shall be + 3 °C, except at 23 °C where the tolerance shall be + 2 °C. Results
obtained using the conditions specified in the first row of the table show the dependence of shear strength on
temperature separately from the effects of any ageing. In subsequent rows, specimens are subjected to
exposure for 30 days in the environments shown and then tested at (23 + 2) °C. See I1SO 9142 for the
procedure for conditioning specimens. Where it is known that a particular adhesive is not recommended for
use with the chemicals shown in Table 2, then the letters NR shall be given in place of experimental values.

Table 2 — Data on durability in different environments

Record cure femperature, cure time, post-cure temperature and post-cure time used for specimen preparation:

Also record aflherend material and surface treatment (see ISO 17212).

(teZ:(:\'::trI!i d) Test temperature Ageing prior to test
Lap-shear stfength | —40 °C, 23 °C and [No ageing (optionally include additional test temperatures to demonstraje
(ISO 4597) 70 °C the working range of the adhesive)
23°C Expose for 30 days to:

ambient humidity at 70 °C

90 % RHat70°C

water at 23 °C

water at 90 °C

isopropyl alcoholat 23 °C

10 % acetic-acid at 23 °C

35 % sodium hydroxide at 23 °C

standard fuel (ISO 1817 liquid 2) at 23 °C

motor oil (ISO 1817 oil No. 3) at 23 °C

ethylene glycol (50 % by volume in water) at 23 °C

optionally, other chemicals and temperatures. Record details.

6.3 A simple stress analysis

Data obtaingd by thedests recorded in Table 3 are required for carrying out calculations of stress and btrain
distributions [in the ‘adhesive in a bonded joint under load, for example using finite-element analysis.|If an
elastic analygis 4§ carried out, only the first two rows of data are needed. Data specified by the third row are
required for @ ‘stress analysis that takes account of plastic deformation using an elastic-plastic model wi]h the
von Mises yi€eld criterion.

Property values shall be recorded at 23 °C and, optionally, at additional temperatures to allow stress analysis
calculations of behaviour at other temperatures.

4 © 1SO 2007 — All rights reserved
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Table 3 — Properties required for a simple stress analysis

Property Units Test method Temperature, °C Additional information
Tensile modulus GPa ISO 527-2 23 See Note 1
Optional
Poisson's ratio ISO 527-2 23 See Note 1
Optional
Stress vs strain curve MPa ISO 527-2 23 See Note 2
Qptional
NOTE 1 In order to characterize elastic behaviour for a stress analysis, values are needed for tefisilel modulus and

Poisgon's ratio. These are most conveniently obtained from tests on bulk specimens. If bulk specimens are|not available,
a value for the shear modulus can be obtained from a thick-adherend shear test (ISO 11003-2) and [used with an
estimate of Poisson's ratio to calculate a value for the tensile modulus.

NOTE 2 A stress/strain curve is required to characterize the non-linear behaviour of thé 'adhesive in a sfress analysis
that fakes account of plastic deformation and flow. As with modulus measurements, this is most easily m¢asured using
bulk ppecimen tests for the determination of tensile properties. If bulk specimens are'‘not available, a sheaf stress/shear
strain) curve can be determined on joint specimens using the thick-adherend sheartgst (ISO 11003-2).

7 Precision

For information on the typical precision of the test methods used to generate the data specified in the tables in
Clauge 6, the associated test standard should be consulted:
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