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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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name used in this document is information given for the convenience of users and does not

Kpressions

conformity assessment, as well as information about ISO's adherence to the World Trade
on (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foret

word.html.

This document was prepared by Technical Committee 1SO/TC 35, Paints and varnishes, Sub
SC 9, Genéral test methods for paints and varnishes, incollaboration with the European Committee for

Standarditzation (CEN) Technical Committee CEN/TE€ 139, Paints and varnishes, in accordance

Agreement on technical cooperation between ISQO @and CEN (Vienna Agreement).

This secor
revised.

The main

a statq

changes are as follows:

termipology and symbols have been adapted to ISO 3219-1;

ment has been added that this document refers to a relative value for viscosity;

descri

the no

ption of the test procedure including the test report has been updated;

mative references have been updated.
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Paints and varnishes — Determination of viscosity using
rotational viscometers —

Part 2:

Relative measurement of viscosity using disc or ball spindles

at spe

1 Scop

This docu;
products,

and to mo
viscosity y

The methg

14)

ment specifies a general procedure for determining the viscosity of paints; varnishes a
hs well as binders. The method is primarily used to determine the relative viscosity of

sing disc or ball spindles at specified speeds.

d specified in this document is suitable for all paints and varnishes whether they are ]

in behaviour or not. It can also be applied to materials containing dispersions of particles.

ative references

2 NOI‘::]I
The followling documents are referred to in the text in such‘away that some or all of their content ¢

requireme
the latest ¢

ISO 1513, |
[SO 3219-]
[SO 15528

3 Termni

For the pu
ISO and IE

IEC El

nts of this document. For dated references, only the edition cited applies. For undated 1
pdition of the referenced document (including any amendments) applies.

Paints and varnishes — Examination aqnd‘preparation of test samples
, Rheology — Part 1: Vocabulary @nd symbols for rotational and oscillatory rheometry

Paints, varnishes and raw materials for paints and varnishes — Sampling

s and definitions

Fposes of this document, the terms and definitions given in ISO 3219-1 apply.

[SO Onpline browsing platform: available at https://www.iso.org/obp

bctropedia: available at https://www.electropedia.org/

C maintain tefminology databases for use in standardization at the following addresses:

nd related
a product

hitor this while thinning during a manufacturing process. It describes a relative measyirement of

Newtonian

onstitutes
eferences,

4 Measuring assembly

4.1 Gen

eral

The measuring assembly consists of a rotational viscometer with a relative measuring geometry (disc or
ball spindle in accordance with 4.2) and a defined container (in accordance with 4.3), in which the sample to
be tested is contained. It shall be possible to control the temperature of the sample (in accordance with 4.4).
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Spindles
following types of spindles shall be used in the viscosity ranges described in Table 1:

Disc spindle (type 1) for use at relative viscosity values of up to 1,5 Pa-s at a rotational speed of 200 min~1.
The disc shall have cross-channels designed to produce a slight agitating action. The dimensions shall be
as shown in Figure 1.

Ball spindles (type 2 and type 3) for use with relative viscosity values up to 6,5 Pa-s (type 2) and 34 Pa:s
(type 3) at rotational speeds of 44 min~1 or 20 min~1. The dimensions shall be as shown in Figure 1. The
viscosity ranges of the spindles are shown in Table 1.

Dimensions in millimetres
&6 b6
U U

/1 /2

T Rse

38

15,87

disc spindle (type 1)
ball spindle (type 2 and type 3)

. Diameter
Spindle
D
Type 2 31,75 mm
Type 3 19,05 mm

Figure 1 — Disc and ball spindles
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Table 1 — Viscosity ranges of the spindles

Spindle Viscosity range
Type 1 (disc spindle) up to 1,5 Pa's
Type 2 (ball spindle) up to 6,5 Pa-s
Type 3 (ball spindle) up to 34 Pa-s

4.3 Container

The container shall comprise a round container (e.g. paint can) as shown in Figure 2, having a capacity of
250 ml, a nominal internal diameter of typically 74 mm, a height of 74 mm and a filling-aperture diameter

of 61 m

If a different container is used, the rotational viscometer shall be calibrated a

cordingly

(see Claus

The use of
measurem

4.4 Ten|

The tempe

4.5 Ref

Standard 1
of the relej
method of]

2 6).

different containers can result in different viscosity values being obtained. During c

Pimensions in
®61

T

Figure 2 — Typical container

jperature control device,

rature control deyiee Shall be capable of maintaining the container and fluid at (23 £ 0,

brence fluids

hineral 0ils with Newtonian flow behaviour shall be used. The viscosity values shall be w
Fant stated value and shall have been determined by a recognized laboratory following g
determination.

ents, containers with the same geometry shall be used to allow comparisons between s

bmparison
amples.

millimetres

) °C.

ithin £5 %
n absolute

Mineral oi

s (no silicone oils) shall be used as the reterence tluid.

5 Sampling

Take a representative, homogeneous sample of the product to be tested, in accordance with ISO 15528. Then
examine the sample and prepare it for testing, in accordance with ISO 1513.

6

Checking the measuring assembly

The measuring system and temperature control system used shall be adjusted, calibrated and verified.
Inspect the measuring geometries regularly for wear and replace them as required.

© IS0 2024 - All rights reserved
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Regularly check the measuring assembly, consisting of measuring device, measuring geometry and
temperature control system, in accordance with the recommendations of the manufacturer and using a
reference fluid. If the viscosity value measured in this way deviates by more than +5 % from the setpoint
value, then the measuring assembly shall be checked.

7 Performance of the measurement

7.1 General

The ambient conditions under which the rotational viscometer is operated shall meet the requirements of
the device manufacturer. The measuring device should be placed in a climate-controlled room [temperature:

(23 £ 2) °Grrelativehumidityr(56-+5)19%F

Following baration of

the samplg

the sequence stated in 7.2 and 7.3, carry out the test in duplicate immediately afterprej
in accordance with Clause 5.

7.2 With a reference fluid

Mineral oils (no silicone oils) shall be used as the reference fluid. The devigeyshall be tested yith three

reference fluids (4.5) that cover the measuring range of the application.

Fill one of
at the tem
under the
spindle in

the reference fluids into the 250-ml container (4.3), which shall’be maintained at (23 +
perature range agreed by the contractual parties) and fill £he container. Place the filled
rotational viscometer in such a way that the spindle i§ céntrally positioned. Slowly|
o the fluid until it reaches a defined height within the. container. Then add fluid unt

reaches thie line on the spindle shaft. During these operations,“€nsure that there are no air bubbl

in the fluid
shall be re

, paying special attention to the rotating surfaces-and the container walls. Any air bubb
moved.

0,5) °C (or
container
lower the
I the level
bs trapped
es present

Allow the measuring assembly to stand for a sufficient\period of time to ensure thermal equilibrium between

the fluid, {
of the rot:
viscosity @

Repeat wif
solvent.

7.3 Wit

The deter
partners.

Prior to uj
tested intq

ontainer and spindle. With the spindlesto be used located in the measuring position
itional speeds to be used, determine the viscosity value. Compare this value with th
f the reference fluid.

h each reference fluid, cleaning the spindle immediately after each measurement using

h a sample

mination shall bé-performed at (23 £ 0,5) °C unless agreed otherwise between the c

e, ensure-the instrument is thoroughly clean and free from any deposits. Pour the sa
a 250-ml*container of the same size as the one used for calibration.

and at one
e certified

a suitable

ontractual

mple to be

iner, at the

If the sample’is requ1red to be thmned toa spec1flc Vlsc051ty, add small, measured amounts of thi
same tempera s ] A
become homogeneous before determlnlng the Vlsc031ty

With some samples, it is possible that the measuring result does not remain constant, and that it instead
slowly decreases or increases until a stable value is obtained that is dependent upon time and shear. In this
case, separate agreements shall be made between the contractual parties. These can include defined initial
peak and end values, or values after defined times.

The results shall be defined in the test report (see Clause 9).

After every measurement, clean the measuring geometry with a suitable solvent.
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