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Indian Standard
SPECIFICATION FOR COLD POLYMERIZED 

RAW STYRENE-BUTADIENE RUBBER

( First Revision )

0. F O R E W O R D

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 13 August 1985, after the draft finalized by the 
R ubber Sectional Committee had been approved by the Petroleum , Coal 
and Related Products Division Council.

0.2 This standard was first published in 1969. In this revision additional 
requirem ent for relative density has been included. In the absence o f 
an acceptable test method for the estimation o f  gel content, it is 
envisaged to include the same in due course o f time when an accurate 
method is made available. For compounding test recipe based on high 
abrasion furnace ( H A F ) carbon black has been prescribed with 
consequential changes in the requirem ents o f compounded rubber.

0.3 This standard prescribes two types o f non-oil-extended raw styrenc- 
butadiene rubbers ( S BR)  manufactured by cold polymerization using 
emulsion technique normally below 10°C. Type l prescribed in this 
standard corresponds to the commercially known SBR 1500; this number 
is allotted by the International Institute of Synthetic Rubber Producers’ 
Inc, USA. Type 2 prescribed in this standard corresponds to non-oil- 
extended SBR manufactured by cold polymerization, commercially 
known as SBR 1502 which has also been allotted by the same Institute.

0.3.1 For type 1, the following staining type stabilizers are generally 
used:

a) An acetone-diphenylamine reaction product; and
b) A mixture o f  alkylated diphenylamines.
N o t e  — S ty r e n a te d  p h e n o l  a t  1 0  to  1*8 p e rc e n t  b y  m a ss  m a y  a ls o  b e  u s e d .



0.3.2 For Type 2, the following non-staining type stabilizers are 
generally used;

a) Styrenated phenols; and
b) An alkylated aryl phosphite.

0.4 For the purpose of deciding whether a particular requirem ent of 
this standard is complied with, the final value, observed o r calculated, 
expressing the result o f a test or analysis, shall be rounded  off in 
accordance with IS : 2-1960*. The number of significant places retained 
in the rounded off value should be the same as that of the specified 
value in this standard.

1. SCOPE

1.1 This standard prescribes the requirements and the methods o f sam pl­
ing and test for non-oil-extended, non-pigmented, raw styrene-butadiene 
rubbers (SBR), obtained by copolymerization of styrene and butadiene 
at low temperatures.

2. TYPES
2.1 This standard covers the following two types of copolym ers of 
styrene and butadiene.

Type I — Non-oil-extended, non-pigmented, staining, emulsified w ith 
rosin acid soap, coagulated with sodium ch loride and 
sulphuric acid.

2 — Non-oil-extended, non-pigmented, n o n 'S ta in in g  emulsified 
with fatty acid rosin soap, coagulated with sodium  chloride 
and sulphuric acid.

3. REQUIREM ENTS

3.1 Description—The material shall be free from  any foreign m atter and 
comply with the requirements given in Table 1.

3.2 The physical requirements o f the m aterial, when com pounded, 
accordmg to the method prescribed in Appendix B, cured for the tim e 
specified in col 3 of Table 2 and tested according to c'ol 8 o f Table 2 
shall be as given in col 4 to 7 of Table 2.
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4. PACKING AND M A RK IN G

4.1 Packing — The m aterial shall be w rapped in polyethylene sheets and 
then in p ap er bags.

N ote — Low density  po lyethy lene sheets w hich  a re  easily  d isp e rs ib le  in  ru b b e r  
and o f  the fo llow ing d e sc rip tio n  a re  g en era lly  fo u n d  su itab le ;

T hickness, mm  0 030 to  0-040
R ela tive  density  0 92
M elting p o in t 109°C

4.1.1 The m aterial may also be dusted w ith ta lc  and  packed  in paper 
bags so as to  have 33 bales per tonne weighing approxim ately  30 kg per 
bag.
4.2 M arking—The m aterial shall be m arked w ith  the  type o f ru b b er, 
preceded by the letters low tem perature  polym erized, net m ass, batch  
num ber, year of m anufacture and trade-m ark, if  any.

4.2.1 The m aterial may also be m arked w ith  the  IS l C ertification 
M ark.

N o te  — T he use o f  the ISI C ertifica tio n  M ark  is governed  by th e  p ro v is io n s  o f  
the  Ind ian  S tandards In stitu tio n  ( C ertifica tion  M arks ) A ct an d  the  R u les an d  
R egulations m ade thereunder. T he ISI M ark  on p ro d u c ts  covered  by an  In d ian  
Standard  conveys th e  assu rance  th a t they have been p ro d u ced  to  com ply  w ith  the  
requ irem ents o f  that standard  under a w ell-defined system  o f  in sp ec tio n  tes tin g  
and  q ua lity  control w hich  is devised  a n d  su p e rv ised  by IS I and  o p e ra te d  by 
the  p roducer. ISI m arked p roducts a re  also  co n tin u o u sly  ch ecked  by IS I fo r  
conform ity  to th a t standard  as a fu r th e r  sa feg u ard . D e ta ils  o f  c o n d itio n s  u n d e r  
which a licence for the use o f  IS I C ertifica tion  M ark  m ay be g ran ted  to  m anufac* 
tu rers o r p rocessors, m ay be ob ta ined  from  th e  In d ian  S tan d ard s  In s ti tu tio n .

5. SA M PLIN G  AND C R ITER IA  FO R  C O N FO R M IT Y

5,1 The scale of sampling and criteria fo r conform ity  o f  a  consignm ent 
of the rubber to this standard shall be as prescribed in IS : 5599-1970*.



A P P E N D I X  A
( Clause 3 .1)

DETERMINATION O F RELATIVE DENSITY IN  RUBBER

A-1. RELATIVE DENSITY

A-1.1 Determine the relative density using the pycnometer with alcohol 
in place o f water to eliminate the errors due to air bubbles. Take 
measurements at a temperature between 24*5 and 25‘5°C, unless the 
coefficient o f expansion of the rubber product is know n, in that case 
make the determination at any convenient temperature and correct to 
25°C.
A-1.2 Calculation

Relative density at 25°C =  0'997 1 X ^  -̂ X D

where
M l =  mass of specimen;
Mz =  mass o f pycnometer filled with specimen and alcohol; 
A/g =  mass of pycnometer filled with alcohol; and 

D — density of alcohol at 25°C.

A P P E N D I X  B
( Clause 3.2 )

COM POUNDING OF RUBBER FOR PHYSICAL TESTING 

B-1. MIXING M ILL

B-1.1 The laboratory mixing mill has two parallel and cylindrical 
hardened steel rolls 152’5 ±  2'5 mm in out side diameter. The rolls are 
fitted with adjustable guides to allow a maximum working w idth of 
265 ±  15 mm. The mill has provisions for mamtaining the tem peratures 
o f the roll surfaces at 50 ±  5*̂ 0 during the mixing o f the rubber. The 
two rolls rotate at different speeds. The speed o f the slow roll is 
24 ±  2 rev/min and the friction ratio is 1: 1 : 4.



B-1.1.1 I f  mills having ratios o f fast to slow roll speeds low er than 
1'4 are used, modifications in the mixing conditions given under proce­
dure may be required to obtain results comparable to those obtained 
with the standard mill.

B-1.1.2 The mill is designed to perm it adjustm ent o f the distance 
between the rolls from 0 '2  mm or less, to 3'0 mm or more.

B-2. PREPARATION O F  M IX FO R VULCANIZATION
B-2.1 U sin g  a sam p le  of styrene-butadiene copolymer selected in accor­
dance with IS ; 5599-1970* make a mix o f the followmg com position, the 
batch mass being four times the form ula mass expressed in grams.

Materia/ Parts b y  Ma^s
( g )

Raw styrene-butadiene rubber 
Sulphur ( conforming to IS :8 851-I978 t)
Stearic acid ( conforming to type 4 or type 5 1 00

of IS : 1675-1971t )
High abrasion furnace ( HAF ) carbon black 

( conforming to IS : 7497-1974 § )
Zinc oxide ( conforming to IS : 3399-1973 II ) 
iV-tertiary butyI-2-benzothiazole sulphenamide ( TBBS )

50-00
3'00
TOO

B-3. METHOD O F M IXING

B-3.1 The duration in minutes for 
following stages :

mixing is given against each o f  the

a) Band the rubber with the mill opening set 
at r i  mm and make 3/4 cuts every 30 
seconds from alternate sides, roller tem­
perature being 50 d= 5°C,

b) Add the sulphur slowly and evenly across 
the rubber.

c) Add the stearic acid. M ake one 3/4 cu t 
from each side.

Duration 
( min ) 

7

•M ethods for sam pling o f raw rubber. 
tSpecification for sulphur for rubber industry.
JSpecification for stearic  acid, technical (fir s t revision  ). 
§SpccificatioD for high abrasion furnace ( H A F )  carbon  b lack . 
llSpecification fo rz io c  oxide for rub b er industry  { f ir s t  rev is ion ).



Duration 
( m in )

d) Add the carbon black evenly across ihc 12
rail! at a uniform  rale. W hen about 
h a lf the black has been incorporated, 
open the mill to I '4  mm and make one 
3/4 cut from each side. Then add the 
rem ainder o f the carbon black, including 
the black that has dropped into the mill 
pan When all the black has been incor­
porated, open the mill to 1'8 mm and 
make one 3/4 cut from each side.

e) Add the zinc oxide and TBBS with the 3
mill opening a t 1'8 mm.

f) M ake three 3/4 cuts from each side- 3

g) C ut the batch from the mill. Set the 2
mill opening to  0 8 mm and pass the
rolled batch end-wise through the rolls 
six times.

31

B-3.2 Sheet the batch to an approxim ate thickness o f 6 mm and 
check the mass. Remove sufficient sample for mooney viscosity testing.

B-33 Sheet the batch to approxim ately 2’2 mm for preparing  test 
slabs or to the appropriate thickness for preparing ring specimens.

B-3.4 Conditiori the batch for 2 to 24 hours after mixing and p rio r to 
vulcanizing.

B-4. TEST SLAB M OULD

B-4.1 The mould used shall have a depth between 1'90 and 2 '00 mm for 
dumb-bell shaped test pieces and shall be capable o f  m oulding square 
test slabs of side length 150 mm from which specimens may be cut 
with a die as given in Fig 1 o f IS : 3400 ( P art 1 ) - 1977*.

•M ethods o f tcsi fo r vu lcin lzed  r jb b :r s :  P a r t i  T en sile  s tre ss .s tra in  p ro p erties  
(fir s t revision ).



B-5. PLATEN PR ESS VULCANIZATION

B-5.1 Bring the m ould to vulcanization tem perature o f 145'’C  w ithin 
diO*5°C in the closed press, and hold a t this tem perature for a t least 
20 min before the unvulcanized pieces are inserted. Verify the tem pera­
tu re  o f  the mould by means o f  a  therm ocouple or o ther suitable 
tem perature m easuring device inserted in one o f the overflow grooves 
and in intim ate contact w ith the m ould.

B-5.2 Open the press, insert the unvulcanized pieces in the m ould and 
close the press in the minimum tim e possible. W hen the m ould is 
removed from  the press to insert the pieces, precautions should be taken 
to  prevent excessive cooling o f  the m ould by contact with cool m etal 
surfaces or by exposure to air draughts.

B-5.3 The time o f  vulcanization shall be considered to be the period 
between the instant the pressure is applied fully and the instan t the 
pressure is released. H old the m ould under a m ininum  pressure o f  
3*5 M Pa on the cavity areas during vulcanization.

As soon as the press is opened, rem ove the vulcanized sheet from  the 
mould and cool in w ater ( room  tem peratu re  o r lo w er) for 10 to 15 m in. 
Then wipe dry the sheets cooled in w ater and reserve fo r test. In bo th  
o f  the preceding operations, take care to prevent undue stretching o r 
deform ation.

B-5,4 Store a t the standard  tem perature o f  27 ±  2°C and relative 
hum idity 65 ±  5.

B-5.5 For all test purposes the minimum time between vulcanization  
and testing shall be 16 hours.

B-5.6 M aximum time between vulcanization and testing shall be 4 
weeks and for evaluation intended to be com parable, the tests, as far as 
possible, shall be carried ou t after the same time interval.
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