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METHODS OF TEST FOR 
VULCANIZED RUBBERS

PART IX  RELATIVE DENSITY A N D  DENSITY

0. F O R E W O R D

0.1 T his In d ian  S tandard  was adopted by the  In d ian  S tandards Institu tion  
on 8 D ecem ber 1967, after the d raft finalized by the R ubber Products 
Sectional C om m ittee had  been approved by the C hem ical Division 
Council.

0 .2  This standard  is expected to furnish the rubber industry with standard 
procedure and  term inology in the field o f testing ru b b er products. In  this 
s tandard , procedures to determ ine relative density o f  rubber, w hich is 
num erically  equal to density, assuming the density o f w ater to be I ’OO a t 
room  tem perature, are described.

0.3  In  the p reparation  of this standard  assistance has been derived from  
B.S. 903 : P a rt A 1 ; 1956 ‘ M ethods o f testing vulcanized ru b b er : P a rt A  1 
D eterm ination  o f density and  specific gravity  issued by the  British 
S tandards Institu tion .

0.4 In  reporting  the  result o f a test or analysis m ade in  accordance w ith 
this standard , if  the  final value, observed or calculated, is to be rounded 
off, it shall be done in accordance w ith IS : 2-1960*.

1. SCOPE

1.1 This standard  prescribes the m ethods for determ ining relative density 
and  density o f solid vulcanized rubbers.

2. TERM INOLOGY

2.0 For the  purpose o f this s tandard , the  following definitions shall apply.

2.1 Density — T h e  mass divided by the  volum e o f rubber a t  a  stated 
tem perature. T h e  units shall be stated.

2.2 Relative Density — T h e  ra tio  o f the mass o f a  given volum e o f  the 
ru b b er a t a  tem perature  ti to the mass o f an  equal volum e o f pure  w ater 
a t  a  tem pera tu re  t^.

*Ru1c3 for rounding  off num erical values ( revised).



3 . O UTLINE  OF THE METHODS

3.1 R elative density o f ru b b er is determ ined by the density bo ttle  m ethod 
o r by th e  hydrostatic m ethod w ith  o r w ithout the  help  o f  a  sinker. T h e  
density o f the m ateria l shall be taken to be num erically equal to  its 
relative density . T h e  results are expressed as density in  g /m l.

N ore — The density of water a t 27*C is taken as 1*00 g/ml.

4. APPARATUS

4.1  B a la n c e  — w eighing to  1 mg.

4 .2  Balance Straddle —  A pan  straddle  o f convenient size to  support 
the  beaker and  perm it determ ination  o f  the  w eight of the test piece in  
w ater.

4.3 Beaker —  250 m l capacity  ( or sm aller if  necessitated by the design 
o f the  b a la n c e ).

4 .4  Copper W ire —  approxim ately O’I m m  in diam eter.

4 .5  Sinker —  for test pieces w ith relative density less th an  1.

5. TEST METHODS

5.1 Preparation o f the Test Piece —  T h e  test piece shall have a  sur­
face, free from  crevices as far as possible, weighing a t  least 5 g. I f  fabric 
is a ttached  to  or em bedded in the ru b b er product, it shall be rem oved, 
before cu tting  the  test piece. The m ethod o f  rem oval shall preferably 
avoid the  use o f a  swelling liquid bu t benzene, chloroform , carbon 
tetrach loride m ay be used to wet the contacting surfaces if  necessary. 
C are shall be taken to  avoid stretchening the  ru b b er during  the separation 
from  the  fabric. T h e  swelling liquid, if  used, shall be allowed to evaporate 
com pletely from  the ru b b e r surfaces after separation. Surfaces shall be 
bufied, if  necessary, to m ake them  sm ooth and  to rem ove any  friction 
com pound.

5 .2  Conditioning o f Test Piece — T h e  test piece as p repared  in 5.1 
shall be  conditioned a t  27® ±  1®C for a t  least 12 hours. Samples and  
test pieces shall be protected from light as com pletely as possible during  
the  in terval after vulcanization and  before testing.

5.3 Procedure

5 .3 .0  T w o procedures a re  described in  5 .3 .1  and 5 .3 .2 , nam ely, density 
bo ttle  m ethod  and  hydrostatic  m ethod.

5.3*1 Density Bottle Method — W eigh the  clean dry  density bottle  and 
stopper. G ut the  test piece in to  suitable small pieces and  insert into



the bottle. W eigh the bo ttle  w ith  the  sam ple again . Fill the bottle 
containing rubber test pieces com pletely w ith freshly boiled an d  cooled 
distilled w ater (see I S : 1070-1960* ) to a  tem perature  o f 27" ±  2®G ( see 
IS  : 196-1966t )• Rem ove a ir  bubbles adhering  to the ru b b er test piece or 
to  the  w all o f  the bottle. Insert the stopper taking care th a t there  shall be 
no a ir bubble e ither in bottle  or in  capillary. D ry the outside surface of 
the bottle carefuUy, an d  weigh the bottle and  contents. E m pty  the  bottle 
com pletely an d  r ^ l l  w ith  freshly boiled and  cooled distilled w ater. After 
rem oval o f  a ir  bubbles and  insertion o f  stopper and  drying, weigh the 
bottle  and  w ater. W eigh throughout to the  nearest mg.

Note — Air bubbles arc the main source of error. Heating the bottle with its 
contents helps in the removal of air bubbles. Then before weighing, the bottle shall be 
cooled to 27  ̂± l^G. To minimize the adherence of bubbles to £be pieces of rubber 
or the walls of the bottle, it is permissible either to dip the rubber test piece prior to 
cutting momentarily into a suitable solvent, such as ethyl alcohol or methyl alcohol, 
miscible with water and having a negligible swelling or leachii^ action on rubber, 
or to add trace of detergent to distilled water.

5,3.2 Hydrostatic Method —  Suspend the test piece from  the  hook on one 
side of the  balance using a  suitable length o f w ire, so th a t the  bottom  o f the 
test piece does no t touch the  bottom  o f the beaker. C ounter-balance the 
w ire previously by a  length  o f w ire on the o ther pan . R epeat the weighing 
w ith  the  test piece ( and  sinker w hen the specific gravity o f the test piece is 
less th an  1 ) com pletely im m erse in  the  freshly boiled and  cooled distilled 
w ater to a  tem perature  o f 27® ±  2°C, in  a  beaker. Allow sufficient tim e 
for the test piece to a tta in  the tem peratu re  o f  the w ater. Rem ove the  
a ir bubbles as in 5 .3 .1  and  determ ine the  weight to the nearest mg.

N ote 1 — If  the relative density of (he test piece is less than i, a sijilter is necessary. 
In that case the sinker alone shall also be weighed in water.

N ote 2 — The main sources of error we: (a) air bubbles adhering to the outer surfaces 
of the test piece during weighings in water; (b) surface tension effccts on the wire; and 
(c) convection currents in the water in which the test piece is suspended. To minimize 
these, the temperature of the water and of the air in the balance case should be the 
same. To minimize the adherence of bubbles to the pieces of rubber or the walls of the 
bottle, i t  is permissible either to  d ip  the rubbn* test piece p rio r  to  cu tting  m om entarily  
into a suitable solvent, such as ethyl alcohol or methyl alcohol, miscible with water and 
having a negligible swelling or leaching action on rubber, or to add trace of detergent to 
distilled water.

6 . C A LC U LA TIO N

6.0 C alculate the relative density as in 6.1 for the  density bottle  m ethod 
( see 5 .3 .1 )  o r 6.2 for the  hydrostatic  m ethod {see 5 .3 .2 ) .

*Specification for water, distilled quality ( rtvistd }. 

tAtmospheric conditions for testing {rtvistd).



6.1 C alculate the  relative density o f  ru b b er ( density bottle  m e th o d ) as 
follows:

_ U7
R elative density o f rubber (2 7 “/27"G ) =   ̂ IV ^~ ~ IV^)

w here
ass w eight in g  o f density bo ttle  and  test piece;
=s w eight in g  o f density bottle;
=* w eight in g  o f density bottle  filled w ith  w ater; and 
=  w eight in g o f density bo ttle , test piece an d  w ater.

6*2 C alcu late the relative density o f ru b b er ( hydrostatic m e th o d ) as 
follows:

a) R elative density o f rubber ( 27®/27“C )
( w hen sinker is u se d ) =  ^

w here
=  weight in  g o f test piece in a ir, and  
=  w eight in g o f test piece in water.

b) R elative density o f ru b b er ( 27‘’/2 7 °C )
( w hen sinker is u se d ) =

w here
IVi =  weight in  g  o f test piece in  air,

=  weight in g  o f sinker in w ater, and 
=  weight in g o f  rubber and  sinker in w ater.

7 . R E P O R T

7.1  T h e  rep o rt shall sta te  the  average o f a t  least two relative density 
determ inations, the m ethod by w hich determ ined {see 5 .3 .1  and  5 .3 .2 )  
and  the tem pera tu re  a t  w hich the test was carried ou t. T h e  density o f 
ru b b er shall be taken to be num erically equivalent to its relative 
density, being expressed as g/m l.


