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FOREWORD

ISO (the Intern3dtional Organization for Standardization) is a worldwide federation
of national standards institutes (ISO Member Bodies). The work of developing
Internationa! Sthndards is carried out through ISO Technical Committees. Every
Member Body interested in a subject for which a Technical Committee has been set
up has the right|to be represented on that Committee. International organizations,
governmental and non-governmental, in liaison with SO, also take part in the work.

Draft Internatiopal Standards adopted by the Technical Committees are circulated

to the Membe
Standards by th

Bodies for approval before their acceptance as International
e 1SO Council.

Prior to 1972, the results of the work of the Technical Committees were published
as ISO Recominendations; these documents are now in the processcof being
transformed info International Standards. As part of this process, “Technical

Committee 1SO

[TC 45 has reviewed ISO Recommendation R 1827-and found it

technically suitdble for transformation. International Standard 1SO 1827 therefore
replaces 1ISO Rdcommendation R 1827-1971 to which it is_technically identical.

ISO Recommendation R 1827 was approved by the'Member Bodies of the

following count

Australia
Austria
Brazil
Canada
Czechoslo
Egypt, Ar
France
Greece
Hungary

ies :
India Spain
Iran Sri Lanka
Israel Sweden
Netherlands Switzerland
akia New'Zealand Thailand
b Rep. of Peru Turkey
Peland United Kingdom
Portugal U.S.S.R.

South Africa, Rep. of

No Member Body expressed disapproval of the Recommendation.

No Member Body disapproved the transformation of ISO/R 1827 into an
International Standard.

© International Organization for Standardization, 1976 e

Printed in Switzerland
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INTERNATIONAL STANDARD

ISO 1827-1976 (E)

Rubber, vulcanized — Determination of modulus in shear —

Quadruple shear method

1 SCOPH AND FIELD OF APPLICATION

This intefnational Standard specifies a method for the
determingtion of the modulus in shear of rubber bonded
between flour parallel rigid plates.

The metHod is applicable primarily to test pieces prepared
in the labjoratory under standard conditions such as may be
used to frovide data for the development and control of
rubber compounds.

2 PRINQGIPLE

Measurerment of the forces required to obtain a range of
predeternyined shear distortions of a unit of standaxd
dimensionps comprising four parallelepipeds of rubber
symmetritally disposed and bonded to four parallel plates,
the forcep being parallel to the bonding surfages'and, as a
rute, nonldestructive, i.e. of maximum values appreciably
lower thap the bond strength.

3 APPARATUS

3.1 Test{ng machine, conforming to the requirements of
national ftandards for vepifiCation of testing machines. |t
shall be d¢apable of accutately measuring the deformations
and registering the appled forces during the test while
maintainipg the spécified constant rate of separation of the
jaws of 2% = 5 mm/min.

NOTE - |nértia® (pendulum) type dynamometers are apt to give
resuits which=Giffer because of frictional or inertial effects. An

largest opposite faces to the mating facq
plates of the same width, and of approq

s of four rigid
riate lengths to

obtain a symmetrical double sandwich arrangement, means

being provided at the free external end of e
to secure its furthiep ‘assembly to the corres

fixture. Thedghickness of the rigid plates shall be 5 g

A typical test'piece is shown in figure 1.

4.2 Peeparation

The standard test piece shall be prepared as

4.2.1 Rectangular rigid plates of the stan
shall be prepared and treated in accordand
adhesion system.

4.2.2 Unvulcanized rubber blanks shall bg
of such size that a limited amount of flas
moulding.

4.2.3 The rigid plates and rubber blank
disposed for vulcanization in the mould. M
performed in two different ways :

a) by compression moulding, where i
blanks are preassembled in the mould Y
plates;

b} by transfer moulding, where a singl
transferred into a plurality of cavities thr

ach central plate
ponding holding

g, MM

follows :

Hard dimensions
e with a normal

cut using a die
h is obtained on

s shall then be
oulding may be

hdividual rubber
etween the rigid

b rubber blank is
bugh appropriate

nozzles.

inertialess (for exampie electronic or optical transducer) type
dynamometer gives results which are free from these effects and is
therefore to be preferred.

3.2 Fixtures, for holding the test pieces in the grips,
provided with a universal joint to permit accurate centring
of the line of action of the applied force.

4 TEST PIECE
4.1 Shape and dimensions

The standard test piece consists of four identical parallele-
pipedal rubber elements 4 +0,1 mm thick, 20+ 0,1 mm
wide and 25 * 0,1 mm long, bonded on each of their two

A suitable type of transfer mould accommodating six test

parts (24 cavities) is shown in figure 2.

4.2.4 The vulcanization shall be carried out by heating the
mould for a definite time at controlled temperature under
pressure.

4.25 At the conclusion of the vulcanization, great care
shall be taken in removing the test pieces from the mould to
avoid subjecting the adhered surfaces to undue stress.

4.3 Number

The test shall be carried out on three test pieces.
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5 TIME-LAPSE BETWEEN VULCANIZATION AND
TESTING

Unless otherwise specified for technical reasons, the follow-
ing procedures shall be used :

5.1 For all test purposes, the minimum time between
vulcanization and testing shall be 16 h.

5.2 The maximum time between vulcanization and testing
shall be 4 weeks, and for evaluations intended to be

cycles corresponding to the whole range of shear distortions
under investigation, prior to actual deformation measure-
ments, in order to reach a stabilized stress-strain behaviour
of the rubber to eliminate the so called ““Mullins’’ effect.
Zero the force- and distortion-measuring apparatus while
maintaining a slight traction force, for example about 10 N.
Immediately apply an increasing traction force at a rate of
separation of the jaws of 25 + 5 mm/min untif the maximum
shear strain under investigation is reached.

Record the forces corresponding to the predetermined fixed

comparable the ':jst should, as far as possible, be carried out
after the same time-interval.

6 CONDITIONING OF TEST PIECES

6.1 When a tgst is made at a standard laboratory
temperature, the [prepared test pieces shall be maintained at
the conditions of] test for at least 16 h immediately before
tasting.

6.2 When tests gre made at higher or lower temperatures,
the test pieces shiall be maintained at the conditions of test
for a period ol time sufficient to reach temperature
equilibrium with [the testing environment, or for the period
of time required by the specification covering the material
or product being [tested, and immediately tested.

7 TEMPERATURE OF TEST

The test should| normally be carried out at a standard
laboratory tempefature (204 2 °C, 23 +2 °Cor 27 + 2 °C)(
When other tempgeratures are used, these should be seldcted
from the followirg list of preferred temperatures :

—75,—55)—40,—-25,—-10, 0, 40, 50, 70, 85
100, 129§, 150, 175, 200, 225 and-250""C.

The same temperature shall be used ‘throughout any one
test or series of tgsts intended to be'comparable.

9 PROCEDURE

After conditionifng as ‘specified in clause 6, immediately
mount the test pfiece in the testing machine, taking care to

ensure freedom Lof“longitudinal self-alignment with the

vatuesof deformmation or,attermativety;thedeformmptions at
a predetermined fixed force.

9 EXPRESSION OF RESULTS

9.1 The shear stress, expressed’\in" pascals®, $hall be
calculated by dividing the applied force by twice the
bonded area, that is twice 20.%25 x 107 m2.

9.2 The shear strain ghall”be calculated by divid|ng one-
half the actual deformation of the test piece by the|sheared
thickness {both expressed in the same units of length).

9.3 The mean apparent shear modulus, exprg¢ssed in
pascals® satany value of the shear strain, shall be cglculated
as theratio of the corresponding shear stress to the shear
straii:

10 TEST REPORT
The test report shall include the following particulafs :

a) results, for all three test pieces, calculated i} accord-
ance with clause 9, for the apparent shear modulus at
various shear strains;

b} identification of the rubber compound;

c) moulding process (compression, transfer,| casting,
etc.);

d) duration and temperature of vulcanization;
e) temperature of test;

f) date of vulcanization;

A}

direction of force application. Carry out at least five
successive, steady, non-destructive, loading and release

®* 1Pa =1 N/m2

chent. £ & 4+
g aatecoT te5T,;

h) failure of test part, if any.
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Dimensipns in millimetres

~
2 ' Two external plates

\1> Two internal plates e Pin ¢ 8 and fixture fortensile loading
A

O5%,0,5 x45° ¢ 8,2
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FIGURE 1 — Test piece


https://standardsiso.com/api/?name=c311df2be4b4e87f4c0e2745f2c4b27c

ISO 1827-1976 (E)

pinow Jajsuelr) 2 3HNDIA

| et Jc>o.EE _Um\,oEu_LNU:m
_‘d | TSaTey jd [enaed
; T
Q) © |
m— il
; m@ BN H ,
o[ EARENEY |
:L,iw e b | WEW hadial
| ~
N A A L L
@ =
— #- : \J I
NG O
i -
A\
oy Honass 8-g uonaag
N e S S S T T ‘
\///&M// R L e e P e %/////_
\\ ~,... / i «\ ! \f \\\ w_ e L/ r e I
\ Jot Al et @ ) \ 1% mwg
108N A LI R L
| N ] //,,w,,.,,,,,\\w \ ﬁ Q\\ 5
f Y \\\ e N L ¢
I e \ . \\\\§

A ii\\\ 77

SaJ38WI{iL Ul suoisuaWIQ

/ =

00¢


https://standardsiso.com/api/?name=c311df2be4b4e87f4c0e2745f2c4b27c

