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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 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
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Ffgovernmental, 1n Tlaison with TSO, also take part in the work. TSO collaborates closely with the
trotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draft Internation
pted by the technical committees are circulated to the member bodies for, voting. Publi
rnational Standard requires approval by at least 75 % of the member bodies casting a vote.

[s. ISO shall not be held responsible for identifying any or all such patent rights.
13765-5 was prepared by Technical Committee ISO/TC 33, Refractories.

13765 consists of the following parts, under the genera| title' Refractory mortars:
Part 1: Determination of consistency using the penetrating cone method

Part 2: Determination of consistency using the reciprocating flow table method
Part 3: Determination of joint stability

Part 4. Determination of flexural bonding strength

Part 5: Determination of grain size distribution (sieve analysis)

Part 6: Determination of moisture centent of ready-mixed mortars

C

Thternational

Fnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

518tandards
tion as an

ntion is drawn to the possibility that some of the elements of this document may be the subjgct of patent

© 1SO 2004 — Al rights reserved


https://standardsiso.com/api/?name=8ab32096a77ec7002f4687ad8d84e63e



https://standardsiso.com/api/?name=8ab32096a77ec7002f4687ad8d84e63e

INTERNATIONAL STANDARD ISO 13765-5:2004(E)

Refractory mortars —

Part 5:
Determination of grain size distribution (sieve analysis)

1 Bcope

Thig part of ISO 13765 describes a method for determining the grain size distribution‘of refractory] mortars by
sieve analysis.

2 Normative references
The| following referenced documents are indispensable for the application of this document| For dated
refefences, only the edition cited applies. For undated references, thédatest edition of the referenced document
(including any amendments) applies.

ISO[565, Test sieves — Metal wire cloth, perforated metal plate and electroformed sheet — Nominal sizes of
opehings

1ISO|8656-1, Refractory products — Sampling of rawsmaterials and unshaped products — Part 1: Sampling
scheme

1ISO|13765-6, Refractory mortars — Part 6: Determination of moisture content of ready-mixed mortars

3 [Terms and definitions
For the purposes of this documernit, the following terms and definitions apply.
3.1

grain size distribution
mags fraction, as ape€reentage, of each grain size

4 Principle

Thel material is passed through a series of sieves of progressively decreasing aperture, so that it is|divided into
fraclions that are defined by the apertures of the sieves used.

Grain size distributions of dry refractory mortars can be determined by either dry or wet test methods, the latter
giving more reproducible results.

The grain size distribution of ready-mixed mortars should be determined by the wet test method and of
chemically bonded mortars by the dry test method.

5 Apparatus
5.1 Standard sieves and receiver, 200 mm diameter conforming to the requirements of ISO 565.

5.2 Sieve brush.

© 1SO 2004 — All rights reserved 1
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5.3 Balan

ce, capable of weighing to the nearest 0,1 g.

5.4 Electrical drying oven, fitted with a temperature controller, capable of operating at 110 °C £ 5 °C.

5.5 Sieve

6 Sampl

shaking device, capable of holding at least five standard sieves at the same time.

ing

For dry mortar, sample the mortar in accordance with ISO 8656-1 or as agreed between parties. Reduce the
sample to 5 kg by guartering or with a riffle sampler.

Sample rea
into anothe
discarded.

7 Proce

7.1 Gensg
Analyse ea

Ensure that

7.2 Drys

Take a sanpple of at least 50 g, dry in an oven at 110 °€1 5 °C to constant mass. Allow to cool to r

temperaturg

Place the s
the bottom.

Place the s
when very f
the transfer

Remove the
sieves onto

dy-mixed mortars by emptying the entire contents of the container in which the mortar is-supf
container of larger capacity and mixing thoroughly. It is important that any supernatant liquid nd
Ensure that a representative sample of the wet mixture is obtained.

dure

ral
Ch sample in duplicate.

the sieves are clean and dry before use.

ieve analysis

in a desiccator and weigh to the nearest 0,1°g. Record the mass m;.

bries of sieves on the shaking device, with the coarsest at the top and the finest and the receivg

Ample on the top sieve and operate the sieve shaking device for 15 min. If necessary, for exar
ne powders adhere to the upper screen, the sample can be lightly brushed over the sieve to a
of screenable material onto' the next sieve.

 sieves from the shaking device, carefully separate and, one at a time, empty the contents of
separate pieces-of.-clean paper.

Weigh the

each fraction, where 2/ denotes the sieve size.

7.3 Wet gieve analysis of dry mortar

aterial collected on each sieve and in the receiver to the nearest 0,1 g. Record the mass m

lied
t be

pom

er at

nple
5Sist

the

for

Weigh a sample of at least 50 g, in a clean, dry evaporating dish (or suitable glass dish), spreading the sample
evenly within the dish. Dry in an oven at 110 °C &+ 5 °C until constant mass is attained, i.e. until two successive
weighings made 10 min apart and after a minimum of 2 h in the oven do not differ by more than 0,2 g or 0,5 %.

Allow to cool to room temperature in a desiccator and weigh to the nearest 0,1 g. Record the mass as m;.

Immerse the sample in a sufficient amount of water to ensure that the fines are completely separated from the
coarse particles and do not ball together. Place the sample on the finest sieve and wash with water, using a

rubber tube

NOTE

attached to a tap, until the water running through the sieve is clear.

washing through the sieve.

It might be necessary to disperse the sample of mortar in a volume of water using mechanical agitation prior to

© 1SO 2004 — All rights reserved
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After washing, transfer all the material retained on the sieve to an evaporating dish. Dry the dish and contents
at 110 °C £ 5 °C for 1 h or until constant weight is achieved. Remove the sample from the dish and weigh to the

nea

rest 0,1 g. Record the mass as m,.

Place the series of sieves on the shaking device, with the coarsest at the top and the finest and the receiver at
the bottom. Place the sample on the top sieve and operate the shaking device for 15 min. If necessary, the
sample can be lightly brushed over the sieve to assist the transfer of screenable material onto the next sieve.

Remove the sieves from the shaking device, carefully separate and, one at a time, empty the contents of the
sieves onto separate pieces of clean paper.

Wei
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7.4
Tak
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for |
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ph the material collected on each sieve to 0,1 g. Record the mass as mp for each fractio
btes the sieve size.

Wet sieve analysis of ready-mixed mortars

e a sample in duplicate, each at least 50 g, and weigh to 0,1 g. Record the massyas m; . Use ong
rmining the percentage moisture content of the mortar, w,,, in accordance-with ISO 13765-6, a
Vet sieve analysis as follows.

se particles and do not ball together.

e the sample on the finest sieve and wash with water, using a rubber tube attached to a tap, un

runming through the sieve is clear. After washing, transfer all the-material retained on the sieve to an

dish
two

Allo
the

Plag
the
brus

Ren

sie\f
Red

8.1

. Dry the evaporating dish and contents at 110 °C % 522C for 1 h or until constant mass is attair]
successive weighings made 10 min apart do not differ'by more than 0,2 g or 0,5 %.

v to cool to room temperature in a desiccator.\Rémove the sample from the evaporating dish &
hearest 0,1 g. Record the mass as m.,.

e the series of sieves on the shaking device, with the coarsest at the top and the finest at the bqg
sample on the top sieve and operate,the shaking device for 15 min. If necessary, the sample ¢
hed over the sieve to assist the transfer of screenable material onto the next sieve.

nove the sieves from the shaking device, carefully separate and, one at a time, empty the corf

es onto separate pieces of clean paper. Weigh the material collected on each sieve to the ne
ord the mass as m g-far’each fraction, where R denotes the sieve size.

Calculation

Sievezanalysis

8.1.4

n, where R

e sample for
hd the other

erse the sample in a sufficient amount of water to ensure that the fines are completely separafed from the

til the water
evaporating
ed, i.e. until

nd weigh to

ttom. Place
hn be lightly

tents of the
arest 0,1 g.
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Calculate the incremental percentage (mass fraction), wg, of the sample retained on sieve of mesh size R,
using the equation:

m
wr = —2 x 100
my

where

mpg is the mass of material retained by the sieve of mesh size R, in grams;

my is the mass of sample sieved, in grams.
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Calculate the percentage of the material passing through the finest sieve from the mass of material held in the
receiver.

8.1.2 Wet sieve analysis of dry mortars

Calculate the percentage (mass fraction), wg, of the sample retained on the sieve of mesh size R using the
equation:

mpr

wp = X 100 )

11T

where
mpR s the mass of material retained by the sieve of mesh size R, in grams;
m, s the mass of sample sieved, in grams.

Calculate the percentage (mass fraction), wg, of material passing through the finest-sieve, using the equation:

ML — Mo
Wg = +— X 100 3)
my

where m,, i$ the mass of material retained on the finest sieve after washing and drying, in grams.

8.1.3 Wet kieve analysis of ready-mixed mortars
Calculate the mass of the original sample after drying, 1714, in grams, using the equation:

m. X (100 — wy,)

mg = 100 (4)
where

my s the mass of the wet(sample, in grams;

Wy s the moisture eantent (mass fraction) of the wet sample, in percentage.

Calculate the incremental percentage (mass fraction), wg, of the sample retained on sieve of mesh siz¢ R,
using the equation;

wr = 2 x 100 )
my

where
mpg is the mass of material retained by the sieve of mesh size R, in grams;
My is the equivalent mass of the original sample after drying, in grams.

Calculate the percentage of material, wg, passing through the finest sieve using the equation:

mq — My
Wg = ———— X 100 (6)
mq
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