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Foreword

ISO (the Internptional Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work
of preparing Iniernationa! Standards is normally carried out through ISO
technical commnittees. Each member body interested in a subject for
which a technital committee has been established has the right to be
represented om that committee. International organizations, govern-
mental and nomp-governmental, in liaison with ISO, also take part in the
work. ISO collaborates closely with the International Electrotechnical
Commission (IHC) on all matters of electrotechnical standardization.

Draft Internatiopal Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an Internas:
tional Standard|requires approval by at least 75 % of the member bodies
casting a vote.

International S{andard ISO 1827 was prepared by Technical Committee
ISO/TC 45, Rubber and rubber products, Sub-Committee SC2, Physical
and degradatiof tests.

This second edjtion cancels and replaces the first (IS© 1827:1976), plus
the first edition of ISO 1747 (ISO 1747:1976), of-which it constitutes a
technical revisipn.
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INTERNATIONAL STANDARD

1ISO 1827:1991(E)

Rubber, vulcanized or thermoplastic — Determination of
modulus in shear or adhesion to rigid plates — Quadruple

shear method

1 Sco

This Int:]:ational Standard specifies methods for
the determination of the modulus in shear or the
strength ¢f bonds of rubber to metal or other rigid
plates, uding rubber bonded between four parallel
plates.

Method A| describes the determination of the modu-
lus in shefar.

Method B describes the determination of the
strength gf the bonds.

The methpds are applicable primarily to test pieces
prepared|in the laboratory under standard. condi-
tions, sudh as may be used to provide data,for the
developmlent and control of rubber compounds and
methods of manufacture of bonded shear units.

2 Normative references

The folloying standards-contain provisions which,
through reference in this.text, constitute provisions
of this In{ernational Standard. At the time of publi-
editions indicated were valid. All stan-
subject to revision, and parties to
agreements /based on this International Standard
are encolifaged to investigate the possibility of ap-
plying th it =
dicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISO 471:1983, Rubber — Standard temperatures, hu-
midities and times for the conditioning and testing
of test pieces.

ISO 1826:1981, Rubber, vulcanized — Time-interval
between vulcanization and testing — Specification.

ISO 3383:1985, Rubber — General directions for
achieving elevated or subnormal temperatures for
test purposes.

ISO 4648:1991, Rubber, vilcanized or|thermoplastic
— Determination of-dimensions of test pieces and
products for test ptrposes.

ISO 5893:1985/ Rubber and plastics test equipment
— Tensile~flexural and compression types (constant
rate of traverse) — Description.

3~ Definition

For the purposes of this International|Standard, the
following definition applies.

3.1 shear modulus: The applied shepr stress, cal-
culated on the bonded areas of the ryibber in a test
unit as specified in this International Standard, div-
ided by the resultant shear strain in the direction of
application of the stress.

NOTES

1 shear strain (y) is half the measured deformation div-
ided by the thickness of one rubber block jor element.

shear stress (1) is the applied force divided by twice the
area of a bonded face of one rubber blocH or element.

2 The form of the test piece specified ensures that there
is zero applied stress in the direction|normal to the
bonded surfaces, so that the deformation ¢an be regarded

3 This definition of shear modulus is sometimes referred
to as the secant modulus.

4 Principle

4.1 Method A — Determination of the
modulus in shear

The force required to obtain a range of predeter-
mined shear strains of a unit of standard dimensions
comprising four parallelepipeds of rubber symmet-
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rically disposed and bonded to four parallel rigid
plates is measured, the forces being parallel to the
bonding surfaces and, as a rule, non-destructive, i.e.
of maximum values appreciably lower than the bond

strength.

4.2 Method B — Determination of the
adhesion

The force required to cause a rupture of a unit as
described for method A is measured.

6.2 Preparation

6.2.1 Preparation of metal plates

Rectangular rigid plates of suitable dimensions shali
be prepared and treated in accordance with the re-
quirements of a suitable adhesive system.

6.2.2 Preparation using unmoulded rubber

5 Apparatu

5.1 Test machine, complying with the requirements
of ISO 5893, capgable of measuring force with an ac-
curacy corresppnding to grade A, as defined in

ISO 5893, and
grip of 5 mm/m

B).

The test machi
ure the deform
to an accuracy

5.2 Fixtures, fd
provided with 4§
centering of the)

5.3 Environme
at non-ambient

ith a rate of traverse of the moving
n (method A) or 50 mm/min {method

e shall include apparatus to meas-
tion of the rubber of the test piece
bf 0,02 mm.

r holding the test pieces in the grips,
universal joint to permit accurate
line of action of the applied force.

htal chamber, for carrying out tests
temperatures, conforming to the re-

quirements of 1$0 3383.

6 Test piece

6.1 Shape an

The test pieg
parallelepipedid
thick, 20 mm 4
long, bonded o

d dimensions

ce consists of four identical
rubber elements-"4'mm + 1 mm
5mm wide apd. 25 mm 4+ 5 mm
h each of theirAwo largest opposite

faces to the mT]ing faces of/four rigid plates of the

same width, an
symmetrical do
being provided
central plate to

of approfriate lengths to obtain a
Lble sandwich arrangement, means
at the free external end of each
seture its further assembly to the

Prepared rigid plaies and suitably sized] rubber
blanks shall be moulded either by compregsion or
by transfer methods. The moulding shiall"be| carried
out using a time and temperature,sequence appro-
priate to the rubber under test. At the conclusion of
moulding, care shall be taken, in) removing [the test

pieces from the mould to avoid subjecting[the ad-

hered surfaces to undue stress.

6.2.3 Preparation-using pre-moulded rubbef

The four rubber elements for each test pigce may
be cut froma pre-moulded sheet of uniform thick-
ness or from a rubber product. In either cape, care
shall be.taken to ensure that all four elemégnts are
equalin all their dimensions to within + 0,1|mm.

The elements shall be bonded to the prepated rigid

plates using an adhesive system giving |a high-
modulus bond.

6.3 Number of test pieces

The test shall be carried out on three (methpd A) or
five (method B) test pieces.

7 Time interval between vulcanization
and testing

corresponding i[olding fixture. The rigid plates shall Unless otherwise specified for technical feasons,
be of sufficient THickness to withstand bending. e time Interval befween vulcanization and testing

typical arrangement is shown in figure 1.

shall be in accordance with 1SO 1826.
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8 Conditioning

8.1 When a test is made @tyone of the standard
temperatures specified in~SO 471, the test piece
shall be maintained at.that condition for at least 3 h
before the test.

8.2 When teststare made at subnormal or elevated
temperatures, the test pieces shall be maintained
at the conditions of test for a period of time sufficient

Figure & — Test piece arrangement
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10 Procedure

10.1 Method A

10.1.1 Determine the dimensions of|the rubber el-
ements in the test piece. Where app|icable, the re-
quirements of ISO 4648 shall be met.

For test pieces prepared by vulcanization in a
mould, the mould dimensions may bhe used to de-
termine—the—area—ealoment—Thethickness shall be

to reach temperature equilibrium with the test envi-
ronment, or for the period of time required by the
specification covering the material or product being
tested.

9 Temperature of test

Carry out the test at one of the temperatures speci-
fied in ISO 471. Unless otherwise specified, the
standard temperature shall be used.

The same temperature shall be used for any series
of tests intended to be comparable.

determined from measurements of the rigid plates
and of the moulded test piece, by difference. For test
pieces prepared from pre-moulded rubber elements,
the dimensions of the elements shall be determined
before bonding.

10.1.2 After conditioning as specified in clause 8,
immediately mount a test piece in the test machine,
taking care to ensure freedom of longitudinal self-
alignment with the direction of force application.

For some applications, a mechanical conditioning
procedure may be required.
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In these cases, apply five successive shear loading
cycles from zero to 30 %. During mechanical condi-
tioning, and during subsequent testing, maintain the
test piece at the test temperature.

10.1.3 When the test piece is mounted in the test
machine, immediately zero the force and deforma-
tion measuring apparatus while maintaining a slight
traction force, for example 1 % of the expected
maximum force. Immediately apply an increasing

Calculate the deformation corresponding to 25 %
shear strain (dy), in millimetres, from the equation

d25 = 0,25 X 2C

From the force/deformation curve, determine the
force to give 25 % shear strain (I;).

Calculate the shear stress at 25 % strain (1), in
newtons per square millimetre, from the equation

traction force at a rate of separation of the jaws of Tps = Fas
5 mm/min + 1 mm/min until a maximum shear 24
strain of 309% is reached and record the wh
. ere
force/deformatipn curve.
r is the force, in newtons;
10.2 Method B ) \ .
A is the bonded area()in squatfe milli-
metres, of one face1of one rubper ele-
ment.

ements in the

st piece. Where applicable, the re-

10.2.1 Determ?Ee the dimensions of the rubber el-

quirements of 1§

For test piece

termine the ar

O 4648 shall be met.

5 prepared by vulcanization in a

a of each element. The thickness

mould, the m:}ld dimensions may be used to de-

shall be deter

ined from measurements of the rigid

plates and of the moulded test piece, by difference.

For test pieces

prepared from pre-moulded rubber

elements, the dimensions of the elements shall be
determined befpre bonding.

10.2.2 After cgnditioning as specified in clause 8§,

immediately m

bunt the test piece in the test ma-

chine, taking cqre to ensure freedom of longitudinal
self-alignment with the direction of force application:

Operate the tegt machine at a rate of separation of

the jaws of 50

mm/min + 5 mm/min untjl;the test

piece breaks. Record the maximum force.

11 Expression of results

11.1 Method

A

The shear modulus shall be determined at a shear

strain of 25 %.

Calculate the s

hear ‘strain (y) from the equation

Calculate the shear modulus (G), in newtons per
square millimetre, from\the equation

Ts T35
O =55 =025

Calculate the/median value of the shear mogulus for
the threedest pieces.

112" Method B

11.2.1 Calculate the adhesion value, in pagcals, by
dividing the maximum force by the total bonded area
of one of the double sandwiches on th¢ corre-
sponding rigid plate,

Fmax

24

i.e. adhesion =

where
I is the maximum force, in newton;

A is the bonded area, in squate milli-
metres, of one face of one bondefl rubber
block or element.

11.2.2 Use the following symbols to inditate the
type of adhesion failure:

d
14 iy R  Failure in the rubber
where RC Failure at the interface between the rubber and
the cover
d is the deformation, in millimetres, of the
test piece; CP Failure at the interface between the cover and
. the primer
C is the thickness, in millimetres, of one

rubber element.

M Failure at the surface of the rigid plates


https://standardsiso.com/api/?name=087a648b6f691710d411002db1a735c0

