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IMPORTANT NOTE. Before reading this method it is essential to read the foreword, general introduction and instructions to BS 2782,

issued separately.
National foreword

This method, which has been prepared under the direction
of the Plastics Standards Committee, is identical with

1SO 3219 ‘Plastics — Polymers in the liquid, emulsified or
dispersed state — Determination of viscosity with a
rotational viscometer working at defined shear rate’
prepared by ISO/TC 61, Plastics.

Terminology and conventions. The text of the international
standard has been approved as suitable for publication,
without deviation, as a British Standard. Some terminology
and certain conventions are not identical with those used

in British Standards; attention is especially drawn to the
following.

The comma has been used throughout as a decimal marker.
In British Standards it is current practice to use a full point
on the baseline as the decimal marker.

Wherever the words ‘International Standard’ appear,
referring to this standard, they should be interpreted as
‘British Standard’.

Cross-references. The following international standards are
referred to in the text and for each there is a corresponding
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British Standard; these are as listed below:

International Corresponding British

standard Standard

I1ISO 3-1973 BS 2045 : 1965 Preferred numbers
(Technically equivalent)

ISO 291-1977 BS 2782 Methods of testing plastics

Foreword, general introduction and
instructions : 1975

(Related; paragraph headed ‘Conditioning
and test atmosphere’)

NOTE. The reference to ISO 31/I11, for which there is no corres-
ponding British Standard, constitutes informative matter only, and
since no mandatory requirements are involved, the validity of this
British Standard is not affected.

Warning note. This British Standard method, which is
identical with 1SO 3219, does not necessarily detail all
precautions necessary to meet the requirements of the
Health and Safety at Work etc. Act 1974. Attention should
be paid to any appropriate safety precautions, and the
method should be operated only by trained personnel.
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1 SCOPE AND FiELD OF APPLICATION

This International Standard specifies a method for
determining the viscosity of polymers in the liquid or in
the liquid-like state, with a rotational viscometer in which
the theoretical shear rate employed in the test is defined
(see note).

This International Standard is a general specification for
rotational viscometers working at a defined shear rate.
A separate document specific to each product (or group of
products) for which the viscosity is required should define
the particular conditions of test for the product : shear
rate, temperature, etc. Such a document could be an
individual standard for the product, a commercial contract,
etc.

In principle, the results obtained with different instruments
covered by the present International Standard are, if not
identical, at least in close agreement.

NOTE — Equations given in this International Standard are
theoretical but the shear rate calculated with them is very near the

true shear rate of a Newtonian liquid provided that the apparatus
characteristics agree with the present International Standard.

Z REFERENCES

1ISO 3, Preferred numbers — Series of preferred numbers.
I1SO 31/H11, Quantities and units of mechanics.

ISO 291, Plastics — Standard atmospheres for conditioning
and testing.

3 PRINCIPLE

Measurement of viscosity using a rotational viscometer
with defined characteristics, which permits the
simultaneous measurement of the applied shear rate (see
note to clause 1).

* 1 N-s/m2=1Pas= 103 cP (centipoise).

4 DEFINITION, SYMBOLS AND UNITS

viscosity (symbol n) (see 1SO 31/1il} : When a fluid is
sheared between two parallel planes one of which is moving
in its own plane linearly and uniformly with respect to the
other, the viscosity of the fluid is defined by Newton's
equation :

T
n=-=
Y

where
7 is the viscosity;

T is the shear stress;

=3 the sh t

¥ ==-—— s the shear rate;
dz

v being the velocity of one plane with respect to
the other, and

Z the co-ordinate normal! to the planes.

NOTE — Products with a viscosity independent of the shear rate
at which the measurement is made are considered as having
Newtonian behaviour and are called “Newtonian’.

Others are considered as having non-Newtonian behaviour and
are called ““non-Newtonian”.

The dimension of viscosity is ML™'T™! and the Sl unit
is the newton second per square metre (N-s/m2) or pascal
second (Pa-s).”

5 APPARATUS

5.1 Viscometers, coaxial cylinder, cone-and-plate or
double-cone, or any combination of two of these, with
the following characteristics :

5.1.1 For coaxial cylinder viscometers, where the
diameters of the external and internal (stator or rotor}
cylinders are respectively d, and d,, the vaiue of d,/d; shall
be as small as possible, preferably not greater than 1,1 and
in no case greater than 1,5. Where the ratio is greater
than 1,1, this shall be stated in the report and if possible
a correction shall be made, this also being indicated in
the report (see note).
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