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National foreword
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EN IS0 2884-2:2006, It is identical to IS0 2884-2:2003.

The UK participation in its preparation was entrusted to Technical Committee

ST1/10, Test methods for paints.

A list of organizations represented on this committee can be obtained on

request to its secretary,

This publication does not purport to include all the necessary provisions of a
contract, Users are responsible for its correct application.

Compliance with a British Standard cannot of itself confer immunity

from legal obligations.
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Foreword

The text of ISO 2884-2:2003 has been prepared by Technical Committee ISO/TC 35 "Paints and
varnishes” of the International Organization for Standardization (I1S0) and has been taken over
as EN 1S0 2884-2:2006 by Technical Committee CEN/TC 139 "Paints and varnishes”, the
secrelariat of which is held by DIN.

This European Standard shall be given the status of a national stangan ﬁ‘r Eﬁpﬂé’licaﬁon of
an identical text or by endorsement, at the latest by December d o ng national
standards shall be withdrawn at the latest by December 2006. “\‘5

!
According to the CEN/CENELEC Internal Regulations, th gf'leél standards organizations of
the following countries are bound to implement this European Standard: Austria, Belgium,
Cyprus, Czech Republic, Denmark. ! nia, Bjytend, France, Germany, Greece, Hungary,
Iceland, Ireland, Italy, Latvia, b
Portugal, Romania, Slov

‘gﬂ@ bourg, Malta, Netherlands, Norway, Poland,
w. pain, Sweden, Switzerland and United Kingdom.
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The text of ISO 2884-2:2003 has been approved by CEN as EN ISO 2aa¢ggmﬁwizhnut any
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Foreword

ISO (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 1SO
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 1SO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electro cal st ardization.

International Standards are drafted in accordance with the mlesﬂggﬂ EC Directives, Part 2.
The main task of technical committees is to prepare Intema ﬁl’%tandards Draft International Standards

adopted by the technical committees are circulated to ®¥“member bodies for voting. Publication as an
International Standard requires appr | by at Ieasi 75 % of the member bodies casting a vote.

Attention is drawn to the p a uf the elements of this document may be the subject of patent
rights. 1SO shall not be h for identifying any or all such patent rights.

1SO 2884-2 was pra%ﬁ#‘g} Technical Committee ISO/TC 35, Paints and mittee SC 9,
General test methods aints and varnishes.

ﬁ“
ISO 2884 consists of the following parts, under the general title Paint é ﬁqﬂ‘fgmfshes — Determination of
viscosity using rotary viscometers:
— Part 1: Cone-and-plate viscomeler operated at a high rate of shear
— Part 2: Disc or ball viscom ’& gpemﬁed speed
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Paints and varnishes — Determination of viscosity using rotary
viscometers —

Part 2:
Disc or ball viscometer operated at a specified speed
ﬁ,ﬁl 1\15
WARNING — Persons using this part of ISO 2Bﬁha}$§ familiar with normal laboratory practice.
This part of ISO 2884 does not purport to addre Fbf the safety problems, if any, associated with its

use. It is the responsibility of the user to ?!lﬁ lish appropriate health and safety practices and to
ensure compliance with any natlonal regulatory conditions.

%ﬁ' ﬂﬂ“
1 Scope féj-\-.v “\5"

This part ﬁi&) 2884 specifies a general procedure for determ uf paints, varnishes and
related products with a viscosity of up to 34 Pa:s. It is appllmblﬁgﬁ prnductlnn and thinning.

ﬁ'ﬁ
It supplements &.E;i;‘:"‘
}aﬁ
ISO 2431, Paints and vamnishes — Determination of flow time by use of flow cups;

ISO 2884-1, Paints a he ﬁl"betermmaﬁon of viscosity using rotary viscometers — Part 1: Cone-
and-plate wst:o a high rate of shear.

For more accurate @Fﬁlﬂds of measurement of viscosity, refer to 150 3219, ers/resins in the
liquid state or-ﬁﬂe ulsions or dispersions — Determination of vis ﬁ:@ g&‘gﬂ fonal viscometer with
defined shear rate. %i ﬂﬁ

The apparatus specified may be used in both a laboratory alﬁ.ﬂﬁ‘?émnry environment to determine the
viscosity of a product and to monitor the viscosity whilst thinning during a manufacturing process.

S

2 Normative references v

ﬁ‘ﬁiﬁe

The following reference&ﬁ‘a, uﬂﬁts are indispensable for the application of this document. For dated
references, only the edij ited applies. For undated references, the latest edition of the referenced
document (including ai*amendments) applies.

ISO 1513:1992, Paints and varnishes — Examination and preparation of samples for testing

ISO 3104:1994, Petroleum products — Transparent and opaque liquids — Determination of kinematic
viscosity and calculation of dynamic viscosity

ISO 3105:1994, Glass capillary kinematic viscometers — Specifications and operating instructions

IS0 15528:2000, Paints, varnishes and raw materials for paints and varnishes — Sampling
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3 Apparatus
3.1 Rotary viscometer (see Figure 1), of one of the types specified in 3.1.1 and 3.1.2.

Dimensions in millimetres

Key
1 viscometer 5 i type 3 spindle
2 mammr or temperalure probe . ﬁ' ﬁeﬁ containe-l.r ‘ .
3 type 1spindle t{ﬁ 7 level of inside surface of bottom of container, with
4 type 2 spindle 'ﬁ. 11;\"5' nominal spindle heights indicated

ae™

Figure ‘Rw Rotary viscometer with disc and ball spindles

3.1.1 Digital-display viscometer, capable of operating at a spindle speed of 562 rpm + 2 % and having an
accuracy, for a Newtonian fluid, within 1 % of the full-scale reading, for the viscosity ranges stated in 3.2.1 and
3.22

The torque is measured by an electronic method.

3.1.2 Analogue-display viscometer, capable of operating at a spindle speed of 562 rpm + 2 % and having
an accuracy, for a Newtonian fluid, within 1 % of the full-scale reading, for the viscaosity ranges stated in 3.2.1
and 3.2.2.

A spring is used to counteract the torque generated by the fluid.



3.2 Spindles (see Figure 2), of the following types:

EN ISO 2884-2:2006

3.21 Disc spindle (type 1), for use with viscosities up to 1,5 Pa-s (1 500 mPa-s), with an average shear
rate of approximately 200 s~! with a Newtonian fluid. The disc shall have cross-channels designed to produce
a slight agitating action. The dimensions shall be as shown in Figure 2.

3.2.2 Ball spindles (types 2 and 3), for use with viscosities up to 6,5 Pa's (type 2) and 34 Pa:s (type 3),
with an average shear rate of approximately 44 s-1 and 20 s-', respectively, with a Newtonian fluid. The
dimensions shall be as shown in Figure 2.

Key

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

Dimensions in millimetres

@6 ®6
S
1 e T
wn
"&huﬁeiﬁ‘
obo 1

Spindle

Viscosity range

Diameter, I

Type 2

0 mPa-s to 6 500 mPa-s (6,5 Pa-s)

31,75 mm

Type 3

0 mPa-s to 34 000 mPa-s (34 Pa-s)

19,05 mm

Figure 2 — Disc and ball spindles
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3.3 Container, comprising a round paint can, as shown in Figure 3, with a capacity of 250 ml, a nominal
internal diameter of 74 mm, a height of 74 mm and a filling-aperture diameter of 61 mm. If a different container
is used, the viscometer shall be calibrated accordingly (see Clause 5).

NOTE Different can sizes may result in different viscosity readings. Therefore users are advised to use the same can
size when comparing samples.

Dimensions in millimetres
61

R
Figure 3 — Container ﬁ “ﬁ,‘.-tﬂ

o
3.4 Temperature-control device, capable of maintaining the cmmner and fluid at (23 = 0,3) °C.

3.5 Calibrated thermometer, accuw éiﬂlﬁ:l graduated at intervals of 0,2 °C or finer.

3.6 Calibration fluids: slan%%;qﬁ}mmeral oils having Newtonian characteristics. Th wsmsrhes shall
be within + 2 % of the stated v he viscosities of the standard fluids shall have y an
accredited laboratory usmqaﬁébsolute method such as one of those specified iljéﬁ o&lﬁﬁ‘ 05
i'ﬂ-wﬁ

. Ac
4 Sampling WO

Take a representative sample of the product to be tested, as described in ISO 15528. Examine the sample
and prepare it for testing as described in 1SO 1513. If nen:e&siary strain the sample through a sieve of nominal
mesh size 125 pym into a clean container (3.

The volume of the sample shall be slﬁa Hﬂﬁiﬁ' the 250 ml container lo within about 15 mm of the top.
)
wo®
5 Checking the apparatus

The apparatus shall be checked on a regular basis in accordance with the manufacturer's recommendations
and from experience gained in the use of the instrument (i.e. comparing results against those from previous
checks, hence enabling the required frequency of checking to be established),

The instrument shall be checked at (23 + 0,3) °C, or, by agreement between the interested parties, at another
temperature, with three calibration fluids (3.6) selected to cover the measurement range of the apparatus.

Pour one of the calibration fluids into the 250 ml container (3.3), maintained at (23 +0,3) °C (or the
temperature agreed between the interested parties), filling it to within about 20 mm of the top. Place the filled
container under the viscometer and position it centrally below the spindle. Slowly lower the spindle into the
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fluid until it reaches the correct level above the bottom of the container (see Figure 1). Then add fluid until the
level reaches the line on the spindle shaft. During these operations, ensure that there are no air bubbles
trapped in the fluid, paying special attention to the rotating surfaces and the container walls. Any air bubbles
present may be removed by the use of a clean, pointed probe.

Allow to stand for sufficient time to ensure thermal equilibrium between the fluid, container and spindle.
Carefully raise and lower the spindle, if necessary, to assist in reaching thermal equilibrium. When equilibrium
has been reached, remove the thermometer (3.5).

With the spindle in the operating position (see Figure 1) and turning at 562 rpm + 2 %, take a reading from the
viscosity display. Compare the reading against the certified viscosity of the fluid at the same temperature.

Repeat for each calibration fluid, cleaning the spindle imme % fter ‘&w run using a suitable solvent.
The readings obtained shall not differ by more tha ]e)(( %e certified viscosity values. In the event of
al

any of the readings falling outside this limit, the ap, par II be checked and re-calibrated by a competent
engineer or returned to the manufacturer for ad

6 Proceduraletjﬁ? ﬂﬂ“ﬁ

The determin thml\ba carried out at (23 + 0,5) °C unless otherwise aqa:ﬂ between the interested parties.

o S
Prior to UFE'.‘ ensure the instrument is thoroughly clean and \‘raﬁlﬁ . Pour the test sample into a
250 ml container of the same size as that used for calibrati ‘{gi. o within about 20 mm of the top.
Proceed as in Clause 5.

{":'l
.a,'E‘-
Immediately after taking the reading, raise the spindﬁ“‘and check the temperature of the sample. If the

temperature is not within the range (23 £ 0,5) °C (or that agreed between the interested parties), repeat the
determination at the mrrect ralurﬁqj

If the sample is to@% spemf c viscosity, add small, measured amounts of thinner, at the same
temperature as th ntil the desired value is obtained. Allow suﬂ"cna& to perrgg complete mixing
fo take place b mg readings.

’»S*‘» o
After the viscosity reading has been taken, allow the sample to stand mataly 5 min before repeating
the determination to confirm the reading. ﬁﬁﬂ-

With some samples, the initial reading may not be steady, but may fall or rise slowly to a steady value. This
may indicate that the material exhibits thixotropic properties, in which case both the initial and final values

shall be recorded. The initial readmg% how‘g{g,r depend upon the rheological history of the sample,

NOTE Thixotropic pam]ﬂ'
aﬂ*“
7 Cleaning of a*baratus

tirred at a given rate for a specified time before a reading is taken.

Clean the spindle immediately after each determination using a suitable solvent. The procedure used shall be
in accordance with the instrument manufacturer's instructions. Take care not to exert excessive force which
may alter the concentricity of the spindie.

Ensure that all traces of test material are removed from the apparatus,

Never use metallic cleaning tools.
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8 Expression of results

Express the viscosity in pascal seconds (Pa-s).

NOTE 1 Pa-s = 10 poise.

9 Precision

No precision data are currently available. Precision data will be added to this part of ISO 2884 when they have

been determined.
K

e,"ﬂ'
10 Test report @«,’& 5-[{‘11“
The test report shall contain at least the following mformah%ﬂﬁﬂi

a) all details necessary for comple ﬁntlﬁcqign of the product tested;
en
b) a reference to this pa 'H%ludmg its date of publication (i.e. ISO 2884-2:2003);

c) the type of appar:ﬂ.lgaﬁ&\ |nc+ud|ﬂg manufacturer, model and spindle type; ‘-;E}#'
d) the last date that the instrument was calibrated; ﬁq{'

W
e) the size and dimensions of the container, if different from those Smﬂmﬂ 3.3

f) the temperature at which the determination was made, if different from that stated in Clause 6;

g) the temperature at which callbratmcs(@‘gut if different from that stated in Clause 5;

h) the test results, expresse %emnds (Pas);
Ae gﬁ-@' W
i) the type of merrnome@ﬁﬂsed and the last date of calibration; IE(.. i“ﬂ
ﬁ et
iy  any deviation from the procedure described; ﬁg'i
Q

k) details of any specific points on which agreement between the interested parties was necessary,
gﬁ.’#‘ eV
m) the date of the test; le(.. ks

“'El-

n) the identity of the person who caw%ut the test and the test facility.

1&0

Iy any thixotropic properties noted,
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