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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 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.
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Coating powders —

Part 1:
Determination of particle size distribution by sieving
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ders by sieve analysis. Particle size distributions with a maximum ofless than 100 gm is
ser diffraction, ISO 8130-13. This method is used especially for determining the overs
r the presence of contamination and can be used as a quality control proéédure (“go”/
necking the amount retained on a single sieve.

following particle sizes are typical for coating powders, howeyvér, the particle size
nding on the application:

Lhin-film technology: 1 um to 63 um;
blectrostatic coating: 10 um to 200 pm;
Fluidizing-bed method: 100 pm and above.

) Sieves with a mesh size smaller than 32 pm arenot practical and are likely to become blin

Normative references

titutes requirements of this document. For dated references, only the edition cited

h65, Test sieves — Metal-wire cloth, perforated metal plate and electroformed sheet — N|
enings

B310-1, Test sieves~~Technical requirements and testing — Part 1: Test sieves of metal wi
310-2, Test sieves — Technical requirements and testing — Part 2: Test sieves of perforateg
B130-14,Coating powders — Part 14: Vocabulary

| 5528, Paints, varnishes and raw materials for paints and varnishes — Sampling

document specifies a method for the determination of the particle size distribution of coating

determined
ze material
no go” test)

ran deviate

d during use.

following documents are referred.to in the text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (including any amendments) applies.

pminal sizes

e cloth

metal plate

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 8130-14 apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

IEC Electropedia: available at http://www.electropedia.org/
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4 Principle

A weighed amount of the coating powder is separated into fractions by one or more sieves and the mass
of the retained fraction on the sieve is determined. Sieve analysis can be carried out by using individual
sieves or with a set of sieves either manually or using a machine. The transport of the coating powder

particles th

rough the sieve mesh is due to either gravity, shear and/or flow forces.

5 Apparatus

Ordinary la

5.1 Test§q
area having
used. The fi
shall be bet
the specific
transparent

The choice
size distrib,
appropriate

to those that give sufficient data for a specific purpose. Appropriate détails shall be agreed betwee

interested [

5.2 Air-je
sieve (5.1).

inlet to permit the injection of air.

The air inlé

nozzle arra

continuous]
The air is tH

The flow of

boratory apparatus, together with the following:

ieve with a sieve bottom, as specified in ISO 3310-1 and ISO 3310-2, circular with a-si€
a diameter of 200 mm. Sieves with a sieving area having a diameter of 300 mm may alg
ame and the mesh of the test sieves shall be of metal. The range of nominal mesh apert
ween 32 pm and 300 um or as agreed between the interested parties and shall comply

lid.

bf mesh apertures, see Annex A, will depend on the test sample. If the approximate pai
ution of the sample is known, then it is necessary to use only those test sieves thaf
to the particular particle size range. It is also permissible todestrict the choice of test si

arties.

t sieve apparatus (see Figure 1), consisting of a ¢ylindrical casing which contains the
[n the base of the casing shall be an outlet to which an extractor fan is connected and a

t is connected to a jet rotating at 20 min-1 to 25 min-1 and consisting of a slot-sh
nged radially beneath and very close to the sieve mesh. When the jet rotates, it blow|
y through the mesh, preventing thé coating powder particles from blocking the test s
en extracted through the outlet{ drawing the finer particles through the sieve.

air is controlled by adjusting'a slot at the outlet.

ving
o be
ures
with

htions in ISO 565 for supplementary sizes, see Annex A. The test sieve shall bé covered wjith a

ticle
are
eves
the

test
n air

hped
S air
ieve.
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sieve (5.1).

lection pan

1
N y<></
/ °
-Z/:i
6 2
7
L
5
fransparent lid
Sieve
Casing
Fotating rim
manometer
hdjustable slot
Air inlet.
[0 vacuum pump.
D This diagram illustrates the functioning of the air-jet sieve apparatus and is schematic on
Figure 1 — Air-jet sieve apparatus
Vibratory sievé)machine, consisting of a cylindrical casing which contains the test
machine can/be.set up with either a single sieve or can be used with a set of sieves stacked in order
creasing particle size thereby allowing particles to pass through the apertures into a col
e bottom, of the stack. The degree of vibration may be machine dependent or as agreed between
ested-parties. Ensure that the coating powder particles are not shattered due to attrition.
Ralanca can-hbla f""\: hing +o +tha Rearest O 01

5.4

Py o pas
DoTarCl CapaoTC UT vV CTS TS CO-CITCTICUT CS 1] =g

5.5 Mallet, up to 200 g in weight, with a plastics head, suitable for tapping the apparatus to dislodge

deposited powder.

5.6 Magnifying glass, of magnification at least x5.

5.7 Ultrasonic cleaning bath, to clean the sieve mesh.

5.8 Soft hair pencil brush, to manually clear the apertures.
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6 Sampling

Take a representative sample of the product under test as specified in [SO 15528.

7 Choice of sieving method and sieve selectivity

The following sieving methods may be used for coating powders:

a) manual sieving by hand using individual sieves or a set of sieves, if necessary with assistance by a
gaseous, stationary fluid;

b) machine sieving with a stationary single sieve or set of sieves with a gaseous, moving fluide,

>

air-jet dieve or a set of sieves with a vibrant air column; o
¢) maching sieving with a moving single sieve or moving set of sieves (vibratory-sieve machine).
The choice flepends on the requirements as agreed between the interested parties.
Factors which can influence sieving include, the nominal mesh size of the test sieVe and its classificgtion
limit, these may not be identical and the latter should be determined with respectto the sieving method.
Sieve selectjvity and its classification limit can be affected by the following:
a) Apparatus and method:

1) tyge of the sieve;

2) size and shape of the sieve mesh;

3) disfribution of the sieve mesh apertures;

4) effective sieve area;

5) mojvement of the sieve;

6) sieying aid;

7) prdportion of the not blinded sieve mesh;
b) Test mqterial:

1) maps and bulk volufne;

2) patticle size distribution;

3) shdpe of theparticles;

4) agglomeration;

5) humidity;

6) hygroscopicity;

7) static;

8) strength (resistance against attrition);

c) Testequipment:

1)

sieving duration;

2) airjet flow;

3) vibration frequency.

© ISO 2019 - All rights reserved
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8.1 Using the magnifying glass (5.6), check that the test sieve is clean and undamaged and is not

blocked by material used in a previous determination.

8.2 To remove particles which are blocking the sieve mesh apertures, turn the sieve and gently tap it
on a suitable bed or frame. Cleaning of sieves with a mesh size of 150 um to 1 mm may be supported by
circular movements using a soft hair pencil brush (5.8). General cleaning of sieves with a mesh size of
less than 200 pm may be supported by using an ultrasonic cleaning bath (5.7) with a suitable solution.

9 Procedure

9.1 | Number of determinations

Carrly out the determination in duplicate, using fresh powder for the second test.
9.2 | Manual sieving (with mesh sizes greater than 100 pm)

9.2.1 The amount of the sample shall be limited to sieve every particle within an agreed tix
not o exceed the load of the sieve bottom

9.2.2 Weigh, to the nearest 0,01 g, the test sieve (5.1) with'its transparent lid.

9.2.3 Weigh, to the nearest 0,01 g, a 10 g test portien of the powder sample. The test port
can dliffer depending on the type of coating powderiand should be agreed between interesteq

9.2.4 Place the sieve(s) on a sieve pan and'close it with a transparent lid. For this method,
of two sieves should be used. More than twe sieves may be impractical.

9.2. Take the sieve or the set of sieves, incline at 20° to 30° to the horizontal and knock
the higher part of the sieve framesThen shake the sieve or set of sieves horizontally and tur
vertjcal axis. Repeat this knoeking, shaking and turning until the fine material portion has d
This| is shown by a significant free-flowing behaviour or a visual change of the powder.

prodess is stopped by knoeking against the sieve frame to remove any fine material from th
of the sieve bottom and the under part of the frame. Eventually any adhering powder shall

using a soft hair pencil’brush (5.8) and introduced to the nearest finer sieve.

9.3 | Machine'sieving using an air-jet sieve apparatus

9.3.1 ~ Sieving machines mainly differ from manual sieving by conferring a relative movemsg

ne limit and

ion amount
parties.

A maximum

b to 8 times
n 90° to the
isappeared.
The sieving
e underside
be taken off

ent between

the tlest

— movement of the sieve bottom in one, two or three directions;
— movement of the air;
— acombination of both.

The use of an air-jet sieve apparatus has been found suitable for coating powders.

9.3.2 Weigh, to the nearest 0,01 g, the test sieve (5.1) with its transparent lid.

9.3.3 Weigh, to the nearest 0,01 g, a 10 g test portion of the sample. The test portion amount can differ

depending on the type of coating powder and should be agreed between interested parties.
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9.3.4 Secure the selected test sieve in position in the sieve apparatus (5.2) and transfer the test portion
to the test sieve. Secure the transparent lid, reduce the pressure in the apparatus by (2 * 0,3) kPa and
initiate the rotation of the nozzle. Unless otherwise specified, operate the apparatus for (300 = 15) s.

If it can be demonstrated or observed via the transparent lid that all the sub-size powder passes through
the test sieve within (180 + 15) s, then it is permissible to use this shorter sieving time, ensuring that
the alternative time is noted in the test report. If any material becomes attached to the frame and/or
the transparent lid, lightly tap either or both with a mallet (5.5) to dislodge the attached powder.

NOTE The addition of a suitable, extremely fine sieving aid (pyrogenic silica or pyrogenic alumina) to the
test sample at the maximum level of 0,1 % (by mass, based on the initial mass of the test portion) can aid the
sieving process:

9.3.5 At the end of the test period, allow the air pressure to slowly equalize with that of|the rpom.
Remove the{lid and the test sieve together with the retained material and weigh to the nearest’0,01 §

CAS

To determine the particle size distribution, repeat the procedure described in 9.3.2 tg 9375 using a firesh
test powder portion for each size of test sieve, in ascending order, in the range to béxeported (see 5.1).

9.4 Machine sieving using vibration mechanism

9.4.1 The|use of stacked sieves (5.1) can help to determine the partielesize distribution providing the
vibration frequency does not cause sieve blinding.

9.4.2 Weigh, to the nearest 0,01 g, the test sieve (5.1) with its fransparent lid.

9.4.3 Weigh, to the nearest 0,01 g, a 10 g to 100 g test portion of the sample. The test portion ampunt
can differ dEpending on the type of coating powder and’should be agreed between interested pafties.
The amounft of the sample shall be limited to sieve every particle within an agreed time limit and npt to
exceed the ¢apacity of the collecting pan.

9.4.4 Seclire the selected test sieve(s) in pesition in the vibratory sieve machine (5.3) and transfef the
test portion| of powder to the test sieve. Secure the transparent lid and start the vibration mechanism by
using a frequency which does not shatter' the powder particle to give false results or the frequency|may
be chosen hy agreement between iterested parties. The mode of operation can be either continuoys or
intermittent, the latter is preferrédibecause it allows the different shaped particles to settle and then with
vibration shaken to pass through the sieve mesh. If any material becomes attached to the frame anfd/or
the transparent lid, lightly tapeither or both with the mallet (5.5) to dislodge the attached powder.

9.4.5 If sfacked sieves-are used then fresh weighed powder (see 9.4.3) shall be introduced intg¢ the
top sieve.

10 Expression of results

For the test sieve used, calculate the percentage of material retained, R, expressed as a percentage by

mass using Formula (1):

r="2""0 ;49 (1)
my
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where

mg is the mass, in grams, of the test sieve and transparent lid;

m1 is the mass, in grams, of the test portion;

se 9.

Res
eithg

NOT

doub
resu

11

sieving operation.

1late the mean of two valid determinations and report the result to the nearest integer.

Its can be reported from a series of determinations using test sieves of-different ap{
br in tabular form or graphically or as agreed between the interested parties.

) For the graphical representation of results, plotting the sieve fraction against the mass

le logarithmic function is recommended. Extrapolation to lower or highet_particle sizes can lea
ts.

Precision

No precision data are currently available.

Are
of cd

12
The

ference material is not available of standardized.size because this will vary for the diff
ating powder.

Test report

test report shall contain at leastthe following information:
h1l details necessary to identify the powder product tested;
h reference to this document, i.e. ISO 8130-1:2019;

the test method used;

the initial massefthe sample;

Fhe resultfor-the test sieve used, as indicated in Clause 10;

hny deviation from the test method specified;

1:2019(E)

is the mass, in grams, of the test sieve and transparent lid plus the retained material after the

lescribed in

brture sizes

fraction as a
H to doubtful

erent types

hfry)unusual features (anomalies) observed during the test;

h) the date of the test.
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