INTERNATIONAL ISO
STANDARD 7972

First edition
2023-05

Adhesives — Absorption of water into
an adhesive layer using’an open-faced
specimen and determination of shear
strength by secondary bonding

Adhésifs — Absorption d'edu dans une couche adhésive du moyen
d'un échantillon ouvert etdétermination de la résistanced au
cisaillement par collagé-secondaire

Reference number
1SO 7972:2023(E)

© IS0 2023


https://standardsiso.com/api/?name=950b1201c6b68b4ef0d85ddff0f2408e

ISO 7972:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© 1502023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2023 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=950b1201c6b68b4ef0d85ddff0f2408e

ISO 7972:2023(E)

Contents
FFOT@WOTM........occccocvieeesve e85 55585555558
IIMEEOMUICTION ... 888
1 SCOPI@ ...k
2 Normative references
3 Terms and definitions
4 Principle
5 APPATATUS ..o sl 7Y
6 TESE SPECIIMIEIIS ........oocccci e € e
6.1 Open-faced SPECIMEN ... Ao e
6.1.1 Cleaning..........c....
6.1.2 Surface treatment
6.1.3 Deposition and control of the adhesive thickness....
6.1.4 Immersion in Water. ...
6.2 Specimen for single lap shear test.........cc.....
6.2.1 Dimensions and alignment.......... i
6.2.2  NUmMber Of SPECIMEIS......ooccirrriirrciesessgig e
6.3 ALCCUTACY et S
7 Conditioning Of TEST. ... B e
PTOCEAUIE.........ooooo s S st
8.1 Immersion in water
8.2  Secondary bonding ... ialhiiiii s
8.3 TENSIIE SNEAT TESE. ..o e e
9 Precision data
10 Calculation and expression of results
11 TESTETE@POTT ..o R ekt
Annex A (informative) Example of preparation of open-faced specimen.................cc......
Annex B (informative) Example of secondary bonding.............con
BIDLIQGIAPIY ..oy e

© IS0 2023 - All rights reserved

iii


https://standardsiso.com/api/?name=950b1201c6b68b4ef0d85ddff0f2408e

ISO 7972:2023(E)

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
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Introduction

Adhesives absorb moisture from the environment over a long period of time. The absorbed water often
decreases the strength of the adhesive. Therefore, it is important to evaluate the effect of absorbed
water properly to ensure the durability of adhesive bonding joints. Such an evaluation is generally time-
consuming because the penetration of water into the adhesive layer is a slow process. Additionally, the
moisture in the adhesive layer can alter the chemical and physical properties of the adhesive layer and
interface over time.
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Adhesives — Absorption of water into an adhesive layer
using an open-faced specimen and determination of shear
strength by secondary bonding
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tutes requirements of this document. For dated referéunces, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

5, Plastics — Methods of test for the determination.of the effects of immersion in liquid
D1, Plastics — Standard atmospheres for conditioning and testing

2, Plastics — Vocabulary

h87, Adhesives — Determination of tensile lap-shear strength of rigid-to-rigid bonded as

D365, Adhesives — Designation of'main failure patterns

erms and definitions
e purposes of this dectiment, the terms and definitions given in ISO 472 and the follg
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addresses:

open-

faced specimen

specimen with an adhesive layer on an adherend, such that one side of the adhesive layer is not in

conta

3.2

ct with the adherend and is open

primary adhesive
adhesive used to prepare an open-faced specimen

3.3

secondary adhesive
adhesive for adhering open-faced specimens together
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4 Principle

The adhesive layers of the open-faced specimens are completely immersed in water. The water
permeates through the open surface of adhesive layer in the specimen consequently shortening the
time required to saturate the adhesive layer with water, in comparison to a usual specimen. Two open-
faced specimens are joined with a secondary adhesive to prepare a specimen for the lap-shear test.
The test specimen is prepared quickly while the adhesive layer is still wet using secondary adhesives.
The characteristic of the secondary bonding adhesive shall be that it hardens within 24 hours without
heating (ambient temperature). The adhesive lap-shear bond strength is determined by stressing a
single-overlap joint in shear by applying a tensile force parallel to the bond area along the major axis
of the specimen. Drying is avoided by completing the strength test within one day of the secondary
bonding pro¢ess-Thisemabtes theevatuatiomrof strengtirwiite theadhesive tayeriswet:

NOTE Sinjgle-lap specimens are economical, practical, and easy to fabricate. They are the_most yidely
used for the development, evaluation, and comparative study of adhesives and bonded products, including
manufacturing quality control.

5 Apparatus

5.1 Linean measuring device, such as vernier callipers or a micrometré,)capable of measuring the
width and thlickness of the specimen with an accuracy of at least 0,01 mni,.should be used.

5.2 Beakers, enclosures, the thermometer, and the ventilatedovens, used shall be in accorflance
with ISO 175

5.3 Tensilp-testing machine, which shall be in accordanee with ISO 4587.

6 Test splecimens

6.1 Openifaced specimen

NOTE Se¢ Annex A.

6.1.1 Cleaping

The open-faded specimen shall,be constructed from a rigid adherend such as metals and hard plgstics,
with the dimensions shown.in Figure 1. The surface of the adherend in the open-faced specimen should
be clean. If not, it should{be washed with a solvent, such as high-purity acetone. The surface pf the
primary adhpsive layérshould not be touched.

6.1.2 Surface‘treatment

The adherend surface should be treated properly to obtain an optimum bond. Surface treatments
can be performed per the manufacturer's instructions or in accordance with ISO 4588 for metal and
[SO 13895 for plastics.

6.1.3 Deposition and control of the adhesive thickness

The adhesive shall be sandwiched between an adherend and a flat plate. The surface of the flat plate shall
be covered with a PTFE film or tape to prevent adhesion. The use of mould release agents, which can be
contaminants, is not preferred. The flat plate should be larger than 15 mm x 25 mm. Subsequently, the
specimen shall be clamped to maintain its state. The adhesive shall be cured per the recommendations
of the adhesive manufacturer or the applicable material standard. The excess adhesive, squeezed out
during curing, shall be removed, along with the clamp and cover. Special care shall be taken to prepare
individual specimens that layer thicknesses are as uniform and as constant as possible. For example,
thickness can be controlled by inserting small glass spheres into the primary adhesive. Depending on

2 © IS0 2023 - All rights reserved
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the purpose, the layer thickness and its accuracy can be changed. Unless otherwise specified, a typical
thickness is 0,15 mm.

6.1.4

Immersion in water

The open-faced specimens shall be immersed in water for a specified duration and at a specific
temperature, such that all the adhesive-covered tips are submerged in water completely.
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be placed on

Key
1 rigid adherend
2 primary adhesive layer

Figure 1 — Open-faced specimens
6.2 [Specimen for single lap shear test
6.2.1| Dimensions and alignment
Test gpecimens for single lap shear test shall conform to the form, dimensions and alignme
open-faced specimens bondedtogether with secondary adhesives as shown in Figure 2.
overlap shall be 12,5 mnr#-0,25 mm. Special care shall be taken in preparing individual
ensuile proper alignmentand that bond thicknesses are thin as possible as you can. Area h
covered with tabs t6 apply force parallel to the adhesive surface.
6.2.2| Number of specimens
The number of specimens will depend on the precision required, but reliance should not
fewer| than five observations.
6.3 Accuracy

Measure the specimen dimensions to within 0,01 mm.
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Figure 2 — Specimen for single lap shear test
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SO 291.
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Immersion

f the open-faced specimens in watép*shall be in accordance with ISO 175, except f

dimensions ¢f the specimen. The immersion(tithe and temperature can be arbitrarily set based ¢
characteristics of the adhesive. The water temperature shall be controlled at a constant tempe

with a tolera

ce of +2 °C.

8.2 Secondary bonding
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See Annex B

ng the sample frgm the water and returning it to ambient temperature, 23 + 1 °
on the surface shall be gently wiped off with a filter paper or removed by short bl
b open-faced specimens shall be immediately bonded with a secondary adhesive, s
e. The curing time should follow the manufacturer's recommendations.
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8.3 Tensil

e shear test

The tensile shear test shall be performed in accordance with ISO 4587. The tensile test shall be completed
within one day after the completion of the immersion. The fracture surface shall be observed after the
tensile test. If it is broken by the secondary adhesive layer, the immersion conditions or secondary
adhesive shall be changed. The appearance of a secondary adhesive layer on the fracture surface can be
confirmed using surface analysis, such as ATR-FTIR.

9 Precisi

on data

No relevant precision data are available at the time of publication.
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10 Calculation and expression of results

The results of the tests shall be expressed as the arithmetic mean of the maximum force (in newtons) or
the maximum stress (in megapascals) of the valid specimens. The lap-shear strength, in megapascals,
shall be calculated by dividing the maximum force in newtons by the shear area, in square millimetres.

11 Test report

The test report shall include the following information:

a)
b)

c)

d)

f)

g)

h)

j)

k)
D)

areference to this document, i.e. ISO 7972:2023;

mpanufacturer's code number, batch or lot number, and form;

a|l details necessary for complete identification of the adherends, including the n
Iaterial and surface preparation;
d

scription of the bonding process, including the method of adhesive application, and
iring conditions (where applicable), curing or setting time, andtemperature and
cpring or setting;

(@]

tést water used, immersion temperature and immersion time(s), and any other applicab
(Including illumination or darkness);

verage thickness (as precisely as practical) of the primary adhesive layer and the me
bntrol the layer thickness;

(@I

%0

condary bond;
the conditioning parameters before tésting and the test atmosphere;

beed of testing (or rate of loading,in the case of a constant rate of load application);

%)

breaking force or stresssits-arithmetic mean, and standard deviation, if these are d
the maximum ones.

the types of failure in“accordance with ISO 10365;

details of anyeviations from the specified procedure and incidents that can have affe
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Annex A
(informative)

Example of preparation of open-faced specimen

A.1 Components to prepare

Ten types of pbjects were prepared as shown in Figure A.1. q‘;b

Key

assemblyljig
adherend made of aluminium alloy measuring 3 mm x 25 mm x 100 mm
two heighlt adjustment plates madzo?(@nium alloy measuring 3 mm x 25 mm x 37,5 mm

four poly [tetrafluoroethylene (PTF eets of the same thickness as the adhesive layer (0,15 mm)

spatula %

cotton swabs Q

1

2

3

4

5 glass beagls measuring 0,15 m%@:ﬁameter
6 N\

7

8  wrench for adjustir&@amping force
9

fluorocarpon-coa at aluminium alloy plate measuring 4 mm x 25 mm x 188 mm

10 one-comy ongq oxy adhesive as a primary adhesive

Figure A.1 — Components required for preparation of open-faced specimen

A.2 Procedure

An open-faced specimen was prepared based on steps 1-7 listed below. The corresponding photographs
are shown in Figure A.2.

1) The adherend and PTFE sheet were set such that their thickness can be adjusted on the left side of
the jig. They were placed 15 mm from the open tip.

2) The thickness adjustment plate and PTFE sheet were placed on the right side of the jig.

6 © IS0 2023 - All rights reserved
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3) The primary adhesive was applied; subsequently, sprinkle beads were distributed for thickness
adjustment.

4) The fluorocarbon-coated plate was installed and clamped to distribute the primary adhesive.
5) Excess adhesive was removed.
6) Heatwas provided as necessary to cure the adhesive.

7) The specimen was removed from the jig after curing.

© IS0 2023 - All rights reserved 7
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Annex B
(informative)

Example of secondary bonding

B.1 Components to prepare

Nine types of objects were prepared as shown in Figure B.1.

I=
(=]
(=]
1)
@
=
k-]
=
=1
=

Key
assembly]Jig

two shimp made of alumihium alloy measuring 3 mm x 25 mm x 37,5 mm
one PTFE|sheet measuring 0,3 mm x 25 mm x 50 mm

two openffaced speecimens

fast curaljle adhesive /cyanoacrylate adhesive

curing ac¢eleyator

cotton swab

paper
water

O© 0 N O U1 B W N -

Figure B.1 — Components required for secondary bonding

B.2 Procedure

A single-lap shear test specimen was prepared from two open-faced specimens based on steps 1-7
listed below. The corresponding photographs are shown in Figure B.2.

1) A piece of PTFE sheet was placed on the right side of the jig.

8 © IS0 2023 - All rights reserved
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