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Methods of test for elastomers

Method 4: Rubber, vulcanized—
Determination of density

PREFACE

This S tandard was prepared by the S tandards Australia Committee on Analysis and
Testing of Elastomers under the direction of the Multi technics S tandards Policy Board,

to supersede AS 1683.4 —1974, Methods of test for elastomers, Method 4: Density of
vulcanized rubber. It is identical with and has been reproduced from ISO 2781 : 1 988,

Rubber, vulcanized —Determination of density.

For purposes of this Australian Standard, the ISO text should be modified as follows:

(a) Terminology The words ‘Australian S tandard’ should replace the words
‘International S tandard’ wherever they appear.

(b) Decimal marker Substitute a full point for a comma as a decimal marker.
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1 Scope

Thi s In tern ational Standard specif ies two methods of test for
the determina tion of the den sity of sol i d vu lcan ized rubbe r.

Such determina tion s are of importance in the cont rol of the
qua li ty of a rubber compou nd and in th e cal cula tion of the
mass of ru bber requi red to produce a g iven volume of
vul cani zate .

Thi s In tern ational Stan dard does not cove r th e
determi nati on of the relat ive den sity o f rubbe r, which i s the
rat io o f the mass of a gi ven volume of the rubber to the
mass of an equ al vo lume of pure wate r at a given
temperature .

In thi s Inte rnat iona l S tandard the determi nati on is made by
observation of grav itat iona l forces unde rd iffe rent con diti ons
but , fo r conven ience, these fo rces are expressed in mass
uni ts.

2 Defi niti on

For the purposes o f thi s I nternati onal Standard, th e
fol lowi ng defi niti on app lies .

density: The mass of uni t vol ume of th e ru bber at a stated
temperature . I t is expressed i n megagrams per cubi c metre
(Mg /m3) .

3 Principl e

Two meth ods, A and B , are g iven .

In method A the masses of the tes t piece in air and in wate r
are determined using an analyt ical balance equi pped wi th
a pan straddl e. The mass when imme rsed in water is l ess
than that in air by the mass of water d ispl aced , th e vol ume
of water di splaced bein g equal to that o f th e test p iece .

Method B i s i nten ded to be used onl y when it is necessary
to cu t up the test pi ece in to smal l pieces to el imin ate air
spaces, as in the case of narrow bore tubin g and el ectr ic
cab le in sula tion . Measuremen ts are made using a balan ce
and a dens ity bo ttle .

4 Apparatu s

Ord inary l aboratory apparatu s and

4.1 Anal ytical ba lance, accurate to 1 mg.

4.2 Balance pan straddle , of convenient size to su ppor t
the beaker and permit dete rmin ation of the mass of the test
piece i n water (for method A).

4.3 Beaker, 250 cm3 capac ity (or smalle r if necessi tated
by the desig n of the balance) (for meth od A).

4.4 Dens ity bot tle (fo r method B).

5 Test piece

5.1 The test piece shal l con sist of a piece of th e rubber
with smooth surfaces, free from crevices and dus t, and
having a mass of at l east 2, 5 g. For method B the shape of

the test pi ece shall be such as to permit cu ttin g into suitable
pieces (see 9 .3) .

5.2 A min imum of two tes ts shal l be made .

6 Time-interva l between vul cani zati on and
tes ting

Unl ess othe rwise specif ied for techn ical reasons, th e
fol lowi ng requirements for time-i ntervals shal l be observed.

6.1 For al l test pu rposes, the minimum time between
vul cani zati on and testin g sha l l be 1 6 h.

6.2 For non-prod uct tests, the maxim um time between
vul cani zati on and tes ting shall be 4 weeks and for
eva luat ions intended to be comparabl e, th e tests, as far as
possibl e, sha l l be carried out af ter the same time-i nterval.

6.3 For produc t tests, when ever possib le, th e t ime
between vulcaniza tion and testin g shal l not exceed 3
mon ths. I n o ther cases, tes ts shall be made with in 2 months
of the date of recei pt by the customer of the produc t.

7 Cond itioning of test pieces

7.1 Samp les and test p ieces shal l be protec ted from direct
sun ligh t duri ng the interva l between vulcanization and
tes ting .

7.2 Samp les, after such preparation as is necessary,
sha ll be con diti oned at a standard temperature (that is
23 °C ± 2 °C or 27 °C ± 2 °C) for at leas t 3 h befo re the test
pieces are cu t. These test p ieces may be tested
immedia tely but, if no t, they sha l l be kep t at the standard
temperature unti l tested. I f th e preparation invo lves buff ing,
the i nterval between buffi ng and test ing shal l no t exceed 72
h.

8 Temperature of test

The test shal l normall y be carri ed out at a standard
temperature (23 °C ± 2 °C or 27 °C ± 2 °C), th e same
temperature bei ng used throu ghou t one test o r series of
tes ts intended to be comparable .

9 Procedure

9.1 Preparat ion of sample

I f fabri c is attached to , or embedded in , th e samples , i t sha ll
be removed before cut ting th e test pieces. The method o f
removal shal l pre ferably avo id the use of a swell i ng l iqu id,
but , if n ecessary , a suitable non- toxi c l iq uid of low boi l ing
poi nt may be used to wet th e contac ting surfaces . Care
sha ll be taken to avoid stretching the rubber duri ng the
separat ion from the fabric, and the l i quid , i f used, sha ll be
al l owed to evaporate compl etel y from the rubbe r surfaces
after separati on. Clo th-m arked surfaces shal l be made
smooth by buff ing.
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