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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
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INTERNATIONAL STANDARD ISO 19212:2006(E)

Adhesives — Determination of temperature dependence of
shear strength

SAFETY STATEMENT — Persons using this document should be familiar with normal laboratory
fce; i —Thi ems, if any,
iated with its use. It is the responsibility of the user to establish appropriate safety and health
practices and to ensure compliance with any regulatory requirements.

1 Scope

This |International Standard specifies methods for determining the temperature dependence pf the shear
strenpth of the adhesive or adhesive bond in adhesively bonded proddets.

2 Normative 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 291, Plastics — Standard atmospheres for conditioning and testing
ISO 472, Plastics — Vocabulary
ISO 4587, Adhesives — Determination of tensile lap-shear strength of rigid-to-rigid bonded assemblies

ISO 6238, Adhesives — Wood-to-wood adhesive bonds — Determination of shear strength by|compressive
loadipg

ISO 10365, Adhesives — Designation of main failure patterns

ISO 15605y’Adhesives — Sampling

ISO 17272, Structural adhesives — Guidelines for the suriace preparation of metals and plastics prior to
adhesive bonding

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 472 and the following apply.

3.1
temperature dependence of shear strength in adhesive bonds

property capable of being measured by determining the shear strength of test specimens at various
temperatures and recording the changes

© ISO 2006 — All rights reserved 1
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4 Methods of test for shear strength

4.1 Test method for metals

For adherends made of metal, the shear strength shall be determined in accordance with ISO 4587.

4.2 Test method for wood

For adherends made of wood, the shear strength shall be determined in accordance with ISO 6238.

5 Test ati

The specime

6 Sampli

The method

7 Kinds ¢

See ISO 172

8 Preparation of test specimens

8.1 Metal

The test joint
procedure s
adhesive shg

Whether pre
specimens s

For each tes

8.2 Wood

The test joint
procedure s

mosphere

ns shall be conditioned and tested in one of the standard atmospheres specified in ISO 291.

hg and handling of adhesives

ised for sampling and for handling the adhesives shall be in accordance with ISO 15605.

pf adhesive and surface preparation of adherends

12.

hdherends

5 may be prepared either individually.erfrom adhesively bonded panels, in each case followir
becified in 1ISO 4587. Surface treatment of the adherends and application and curing @
Il be in accordance with the adhesive manufacturer's instructions.

pared individually or cuf from adhesively bonded panels, the shape and dimensions ¢
hall be as specified in |SO 4587.

temperature (seé-Clause 9), the number of specimens tested shall be at least five.

adherends

5 may\be prepared either individually or from adhesively bonded blocks, in each case followin

becified in 1ISO 6238. Surface treatment of the adherends and application and curing @

HIA in annaraAa s b dhs oAb Ao o o adb v aple baodr Al Ao
T oC T T acCoTrdanCTyvvita T aricaurocSTveThian oraCtorcT O ot attiorTST

adhesive sha

g the
f the

f the

g the
f the

Whether prepared individually or cut from adhesively bonded blocks, the shape and dimensions of the
specimens shall be as specified in ISO 6238.

For each test temperature (see Clause 9), the number of specimens tested shall be at least 12 and, when they
are cut from adhesively bonded blocks, they shall come from at least three blocks.

9 Proced

ure

Immediately after being conditioned for 168 h (or 48 h in the case of heat-cured adhesives) in one of the
atmospheres specified in 1SO 291, specimens shall be tested in accordance with Clause 4 in the same
atmosphere as used for conditioning.

© ISO 2006 — All rights reserved
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In addition, specimens shall be tested at temperatures selected from the following: ( — 40 + 3) °C,
(—20+£3)°C, (0% 2)°C, (40 £ 2)°C, (60 £ 2) °C, (80 £ 2) °C, (100 &+ 2) °C, (120 £ 2) °C, (140 £ 2) °C,
(160 &= 2) °C and (180 =+ 2) °C, the additional conditioning time at each temperature being 10 min for metals
and 24 h for wood. It is not necessary to control the humidity when testing at these temperatures.

10 Expression of results

10.1 Plot of shear strength versus temperature

Plot adhesive-shear efrnngfh MVOrsus +nmporah|rn using the resultsfrom-Clause-9. ':Igllr'n 1 shows an examp|e

of a typical plot.

YA

40

23°C

30

10 |

O | | | | | | | | | | | | |

60 -40 -20 0 20 <400 60 80 100 120 140 160 180 200 X

Key
X temperature (°C)
Y shear strength (MPa)

Figare 1 — Typical plot of shear strength versus temperature

10.2

Clasq

Failure patterns

ify failure patterns in accordance with ISO 10365.

11

Testreport

The test report shall include the following particulars:
a) a reference to this International Standard;

b) all details necessary for complete identification of the adhesive tested, including type, source,
manufacturer's code number, batch or lot number, physical form, etc.;

c) the shape and dimensions of the adherends, as well as the material of which they are made, their surface
preparation and any other necessary information on them;

d) the method used to apply the adhesive to the adherends, the drying and pre-cure conditions (if relevant),
the curing time or setting time, and the bonding procedure used (including the bonding temperature and
pressure);

© ISO 2006 — All rights reserved 3
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the average thickness of the bond after bonding and the method used to determine the thickness;

details of test specimen preparation, the shape and dimensions of the test specimens, their number and
construction, the atmosphere in which they were conditioned before testing and the atmosphere in which
they were tested;

the test speed (or the rate of loading in the case of constant rate of load application);

the shear strength of each test specimen tested at each temperature, the mean shear strength and the
standard deviation from the mean, and the plot of adhesive strength versus temperature;

the failure patterns, classified in accordance with ISO 10365;

details of any deviations from the specified procedure and of any incidents which may have affected the
results;

the date pf testing.

© ISO 2006 — All rights reserved
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A1

Ther¢ are three commonly used ways of determining the dependence of adhesive strength on te

1

a)
b)
c)

This

A.2

A.2.]

A.2.1
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Annex A
(informative)

Practical information on the test method

General

d in the interior of buildings. For these applications, a knowledge of the dependence_of
hth on temperature is a useful indicator of the durability of the adhesive, and a measure-ef.the
hdence of shear strength is an important aid in design and material selection.

hnnex gives practical information relating to this standard, including background information o
as well as the reasons why this method was preferred to other methods.

ts which are
the adhesive
temperature

h the method

y determination of the temperature dependence of the adhesive-bond (i.e. the measu
Hhesive strength at different temperatures)[”

y determination of the thermal-degradation properties of thebond;

y determination of the temperature dependence of the cregp properties of the bond 2],

nternational Standard uses approach a).
Background information
Test methods not considered.appropriate for this International Standard

.1 Determination of adhesive'strength at the glass-transition temperature

the mechanical properties of an adhesive change most rapidly at temperatures in the
sive's  glass-transition._temperature Ty 18- 14 51~ consideration has been given to o
prature dependence-by presenting strength results at 7. Following experimental stud
bntial scanning.calerimetry (DSC) and thermomechanical analysis (TMA) were employed to
pproach was<onsidered unsatisfactory for the following reasons:

ome adheésives, such as epoxy resins and urethane resins, show extreme changes in adhe
round Tg, whereas others do not. This difference in behaviour is due to the fact that ead
fferent Softening properties.

perature:

ment of the

egion of the
haracterizing
es in which
measure T,

sive strength
ch resin has

In

the case of emulsion resins, it is very difficult to measure 7, because of the effects of th

e emulsifiing

agent and the solvent.

c)

The reproducibility of determinations at 7y is problematic because the value of 7y depends on the method

used to measure it, such as DSC, TMA or differential thermal analysis (DTA), as well as on the operator
carrying out the measurement and the measurement conditions (rate of heating).

A.2.1

.2 Classification of adhesives by temperature dependence

Next, a method for classifying adhesives by measuring the reduction in strength at an elevated temperature was
explored.

The adhesive strength of adhesively bonded products, or parts of such products, was measured at 23 °C and
at a higher temperature between 23 °C and 100 °C. The adhesives were then classified into four types
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