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METHODS OF TEST FOR RUBBER LATEX 

PART II DETERMINATION OF VISCOSITY

0. F O R E W O R D

0.1 This Ind ian  S tandard ( P a rt I I ) was adopted by the Indian  
S tandards Institution on 28 October 1979, after the d ra ft finalized by the 
R ubber Sectional Committee had  been approved by the Petroleum, Coal 
and Related Products Division Council.

0.2 Test methods for natu ra l rubber latex have been covered in 
IS  ; 3708 ( P art I )-1966* and IS : 3708 ( Part I I  )-1967f ; and IS : 4511 
(P a r t  I)-1967J covers styrene butadiene rubber latex. However, 
some of the test methods covered in these standards are common. 
Further, a need v/as felt to align these test methods vi îth the correspond­
ing ISO standards. I t  has, therefore, been decided to unify and publish 
a separate series o f those methods o f test which are applicable to all 
types o f latices — natural, as well as, synthetic. This standard  forms a 
p art o f this series.

0.3 T he method for determination o f viscosity for natural rubber latex 
and for SBR latex was prescribed in N R L : 4 o f IS : 3708 ( Part I  )- 
1966* and SBRL : 7 o f IS : 4511 ( Part I )-1967J, respectively. W ith the 
publication of this standard N R L : 4 o f IS : 3708 (P a r t  I ) - 1966* and 
SBRL : 7 o f IS : 4511 (P a rt I )-1967J stand superseded.

0.4 This standard is essentially based on ISO 1652-1974 ‘ R ubber latex — 
Determ ination o f viscosity ’ published by the International Organization 
for Standardization.

0.5 In  reporting the results o f a test or analysis m ade in accordance with 
this standard, if  the final value, observed or calculated, is to be rounded 
off, it shall be done in accordance with IS : 2-1960§.

•M e th o d s  o f  test for  natural rubber latex: Part I  D ry  rubber co n ten t, to ta l solids, 
coagu lu m  con ten t, v iscosity , sludge con ten t, density  to ta l a lk a lin ity , K O H -n u m b er, 
m ech an ica l stab ility , v o la tile  fa tty  acid  num ber, /»H, to ta l n itrogen, to ta l copper, 
to ta l iron , to ta l m anganese, and to ta l ash.

^M ethods o f  test for natural rubber la tex . Part II .
^M ethods o f  test for styrene-butadiene rubber ( SB R  ) latices; Part I  D eterm ination  

o f  dry p o lym er, to ta l solids, coagu lu m , ^ H , surface tension, density , v iscosity , residual 
styren e, bound styrene and soap content.

§R ules for rounding o ff  num erical va lu es {revised).



1. SCOPE

1.1 This standard ( Part I I ) prescribes a method for the determination 
o f the viscosity o f both  natu ra l and synthetic rubber latices.

2. APPARATUS

2.1 V isco m eter*  •— It consists o f an electric synchronous motor which 
drives, a t a  constant speed o f rotation, a  shaft to which spindles o f 
different shapes and dimensions may be attached. T here is provision 
for selecting different rpm  for the spindle. T he spindle is partially 
im mersed in latex and  the drag on the spindle rotating in the latex 
causes a  torque to be developed on the spindle shaft. T he equilibrium 
torque developed is indicated by means of a  pointer and scale which is 
calibrated in  units from 0 to 100. Two instruments depending on the 
viscosity to be measured are to be used as follows:

a) The L  instrument which uses a spring torque o f 67*37 ±  0'07iiN.m 
( 673*7 ±  0*7 dyne.cm ) at full scale deflection is applicable for 
viscosities up  to 2 000 mPa.s ( 2 000 c P ), and

b) T he R  instrument w hich uses a spring torque o f 718'7 i  0‘7(iN.m 
(7  187 i  7 dyne.cm ) at full scale deflection is applicable for 
viscosities above 200 mPa.s (200 c P ).

T he spindles shall be accurately m ade in accordance with Fig. 1 
and to the dimensions given in Table 1.

TABLE 1 SPINDLE DIMENSIONS

STisayLs: A 3 C Z> E F
N o . ± 1 - 3 ± 0 * 0 3 dbOD3 ± 0 -0 6 = t ]-3 ± 0 -1 5

(1) (2) <3) (4) (5) (6) (7)
m m m m m m m m ram m m

115-1 3*18 18-84 65-10 _ 81-0
115*1 3*18 18-72 6-86 25-4 5 0 0

X . 115* 1 3-18 12-70 1-65 25-4 5 0 0
133-3 3 1 8 56-26* 22-481 27-0 6 1 1
133-3 3 1 8 46-93 1-57 27-0 49-2
133-3 3-18 34-69 1-65 27*0 49-2

*W all thickness ^ p r o x im a te ly  0*6 m m . 
tW a ll  thickness ap p roxim ately  1*0 m m .

•S u ita b le  in itn im en ta  are ob ta in ab le  from  Brookfield E ngineering L aboratories In c  
M o d els L V F  and L V T  m eet th e  requirem ents for  th e  L  instrument, and m odels R V F  
and R V T  m eet the  requirem ent for th e  R  instrutwHl.



2.1.1 A spirit level or bubble level shall be incorporated in the motor 
housing to indicate, with the spindle attached to the motor shaft, when 
the  spindle is vertical. A guard  shall be used to protect the spindle in 
operation. This shall consist o f a rectangular bar o f section approxi­
mately 9*5 X 3 mm, with the corners rounded, bent into a U. The 
upper ends o f the vertical legs o f the guard  shall be securely attached to 
the motor housing but in such a way that the guard is removable for 
cleaning. The horizontal portion o f the guard shall join the vertical 
legs o f the guard through internal radii o f approximately 6  m m . The 
perpendicular distance between the inner faces o f the two vertical legs 
o f the guard  when the guard is securely attached to the motor housing
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shall be 31*8 i  0*8 m m  with the L  instrument and 76'2 i  0 '8 mm with 
the R  instrument. T he perpendicular distance between the upper face of 
the horizontal portion o f the guard and the bottom of the spindle shaft, 
when the g uard  is securely attached to the motor housing and when the 
spindle is attached to the motor shaft, shall be not less than 1 0  m m  with 
the L instrument and not less than  4*5 m m  with the R  inslrujnent.
2.2 B eaker — glass beaker o f internal diam eter at least 85 m m  and 
capacity at Jeast 600 ml.
2.3 W ater-B ath — controlled a t 27*C.



3. PRINCIPLE

3.1 Determ ination o f the viscosity by means o f a viscometer involves the 
measurement o f the torque produced on a specified spindle rotating at 
a specified constant rpm  while immersed to a known depth  in the latex. 
Measurements m ay be m ade on the undiluted latex or on the latex after 
dilution to a required total solids content.

4. PREPARATION OF SAMPLE
4.1 Determine the total solids content o f the latex and then, if necessary, 
accurately adjust to the required value by the addition o f distilled water. 
A dd the w ater slowly to the latex and stir the m ixture gently for 
5 minutes, taking care to avoid inclusion o f air.
4.2 I f  occluded air is present in the latex it should be removed before 
testing. For latices having low viscosities it is sufficient to keep for 
15-30 minutes for the removal o f air and the bubble formed on the 
surface should be removed by using a piece o f filter paper. I f  the latex 
contains occluded air and no other volatile component, and has a 
viscosity greater than about 200 mPa.s (200 c P ), remove the air by 
allowing the latex to stand under vacuum  until foaming ceases.
4.3 Should the presence of coagulum be noted, carefully strain the latex 
through a screen having square apertures with sides o f approximately 
500 Mm.

5. PROCEDURE
5.1 Pour the latex into the beaker meant for testing, taking care that no 
air is entrapped. Place the beaker in the w ater-bath at 27®C and stir 
the latex gently until its tem perature is 27 ±  2*0. Im m ediately attach 
the spindle securely to the motor shaft and attach the guard  securely to 
the motor housing o f the viscometer. Carefully insert the spindle and 
guard  into the latex, in such a way as to avoid air being trapped, until 
the surface o f the latex is at the m id-point o f the groove on the spindle 
shaft. The spindle shall be placed vertically in the latex and in the 
centre o f the beaker.

Select the speed o f rotation o f the instrum ent as follows:

L  instrument 60 ±  O’2 rev/min
R instrument 20 ±  0‘2 rev/min

5.2 Switch on the viscometer motor and take the equilibrium reading 
to the nearest unit scale division, in accordance w ith the m anufacturers 
operating instructions. Twenty to thirty seconds m ay elapse before the 
equilibrium  reading is attained. T he reading should be taken at the 
elapse o f 60 seconds.
5.3 Use the lowest num bered spindle able to record the viscosity.
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6 . EX PR ESSIO N  O F RESULTS

6.1 W hen the reading has been obtained, calculate the viscosity o f the 
latex  in  milUpascal seconds ( centipoises), using the appropriate factor 
obtained from Table 2.

TABLE 2 FACTORS NECESSARY TO CONVERT READING ON 
SCALE 0 T O  100 MILUPASCAL SECONDS 

( CENTIPOISES )

S p i n d l e  N o . F a c t o b

la X 1

L t 2  or X 5

Ls o r J l , X 20

R> X 50

6.2 Viscosity test values depend on model o f instrument, rpm  used, 
spindle num ber used and tem perature o f  experiment. Hence, as far as 
possible, standard conditions should be adopted. For natural rubber 
latex the following is recommended:

Instrum ent L type

R p m  6 0

Rotor 2

Tem perature 27®C
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5188-1969 C o ld  p o ly m erized  o il  extended  styrene-butad iene rubber
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5430-1969 A m m on ia  preserved concentrated  n atu ra l rubber la tex
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7499-1974 F orm u lae for  eva lu ation  o f  natural rubber  
7503 ( Part I  )-1975 G lossary o f  term s used  in rubber industry. Part I  
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8683-1977 M eth od s o f  test for raw acry lon itrile  butad iene rubber


