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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
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.

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

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by [the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is grawn to the possibility that some of the elements of this document may be the’subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 1927-3 was prepared by Technical Committee ISO/TC 33, Refractories.

I

ISO 1927 cansists of the following parts, under the general title Monolithic (unshaped) refractory product
— Part 1: lhtroduction and classification

— Part 2: fampling for testing

— Part 3: Characterization as received

— Part 4: Determination of consistency of castables

— Part 5: Preparation and treatment of test pieces

— Part 6: Measurement of physical properties

— Part 7: Jests on pre-formed shapes

— Part 8: Determination of complementary: properties
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Monolithic (unshaped) refractory materials —

Pa

rt 3:

Characterization as received

1 Scope

This|part of ISO 1927 specifies the methods for the characterization of monolithic (unshapeg) refractory
matgrials as received and for checking the homogeneity of a delivery of a product. It is applicable|to castables
(denge and insulating), gunning materials tap hole clay, injection mixes, dry vibrating ‘ixes, gnd ramming
matdrials, as defined in ISO 1927-1.

NOTE A check list of appropriate tests is given in Annex A.

2 Normative references

The [following referenced documents are indispensable for the{application of this documen{. For dated
references, only the edition cited applies. For undated references)the latest edition of the referencéd document
(inclyiding any amendments) applies.

ISO %65, Test sieves — Metal wire cloth, perforated metal plate@nd electroformed sheet— Nominal sizels of openings
ISO [1927-1, Monolithic (unshaped) refractory products*— Part 1: Introduction and classification

ISO [1927-2, Unshaped refractory materials — Bart 2: Sampling for testing

ISO |[10058-1, Chemical analysis of magnesite and dolomite refractory products (alternative fo the X-ray
fluorescence method) — Part 1: Apparatus, reagents, dissolution and determination of gravimetrit silica

ISO [10058-2, Chemical analysis_of magnesite and dolomite refractory products (alternative fo the X-ray
fluorescence method) — Part 2{ Wet chemical analysis

ISO [10058-3, Chemical analysis of magnesite and dolomite refractory products (alternative fo the X-ray
fluorescence method) —<{Part 3: Flame atomic absorption spectrophotometry (FAAS) and inductiyely coupled
plasma atomic emissionyspectrometry (ICP-AES)

ISO (12677, Chemii¢al analysis of refractory products by XRF — Fused cast bead method

ISO (14719, Chemical analysis of refractory material, glass and glazes — Determination of iron 24 and iron 3+
by tHe spectral photometric method with 1-10 phenanthroline

ISO 114720-1, Testing of ceramic raw and basic materials — Determination of sulfur in powders andl granules of
non-oxidic ceramic raw and basic materials — Part 1: Infrared measurement methods

ISO 14720-2, Testing of ceramic raw and basic materials — Determination of sulfur in powders and granules of
non-oxidic ceramic raw and basic materials — Part 2: Inductively coupled plasma atomic emission spectrometry
(ICP/AES) or ion chromatography after burning in an oxygen flow

EN 15979, Testing of ceramic raw and basic materials — Direct determination of mass fractions of impurities
in powders and granules of silicon carbide by OES by DC arc excitation

EN 15991,Testing of ceramic and basic materials — Direct determination of mass fractions of impurities in
powders and granules of silicon carbide by inductively coupled plasma optical emission spectrometry (ICP
OES) with electrothermal vaporisation (ETV)
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ISO 20565-1, Chemical analysis of chrome-bearing refractory products and chrome-bearing raw materials
(alternative to the X-ray fluorescence method) — Part 1: Apparatus, reagents, dissolution and determination

of gravimetri

c silica

ISO 20565-2, Chemical analysis of chrome-bearing refractory products and chrome-bearing raw materials

(alternative to the X-ray fluorescence method)

— Part 2: Wet chemical analysis

ISO 20565-3, Chemical analysis of chrome-bearing refractory products and chrome-bearing raw materials
(alternative to the X-ray fluorescence method) — Part 3: Flame atomic absorption spectrometry (FAAS) and
inductively coupled plasma atomic emission spectrometry (ICP-AES)

ISO 21068-1,

Chemical ;m.queicr of eilir‘nn-r‘nrhidp-r'nnfnining raw materials and rpfmr'fnry ,nmdlqu — P,

art 1:

General info

ISO 21068-2,
2: Determination of loss on ignition, total carbon, free carbon and silicon carbide, total and free‘silica and

and free siliq

I1ISO 21068-3,

Determinatiq

ISO 210781,

(1) oxide in

ISO 21078-4,

determinatio

ISO 21079-
containing 5
and dissolut

ISO 21079-
containing 5

ISO 21079-
containing 5
spectrophot

ISO 21587-1,

method) —

ISO 21587-4,

method) —

ISO 21587-3,

method) —
1ISO 26845, (

ymation and sample preparation

Chemical analysis of silicon-carbide-containing raw materials and refractory products —

on

Chemical analysis of silicon-carbide-containing raw materials and refractory products — P
n of nitrogen, oxygen and metallic and oxidic constituents

Determination of boron (Ill) oxide in refractory products — Part 1:Determination of total H
oxidic materials for ceramics, glass and glazes

Determination of boron (lll) oxide in refractory products —Part 2: Acid extraction method fg
n of boron (l1l) oxide in binder components

I, Chemical analysis of refractories containing alumina, zirconia and silica — Refract]
% to 45 % of ZrOy (alternative to the X-ray fluoreseence method) — Part 1: Apparatus, reag
on

P, Chemical analysis of refractories containing alumina, zirconia, and silica — Refract]
% to 45 % of ZrOy (alternative to the X-ray-fluorescence method) — Part 2: Wet chemical ana

B, Chemical analysis of refractories containing alumina, zirconia, and silica — Refract]
% to 45 % of ZrOy (alternative to the X-ray fluorescence method) — Part 3: Flame atomic absor
bmetry (FAAS) and inductively.coupled plasma emission spectrometry (ICP-AES)

Chemical analysis of aluminosilicate refractory products (alternative to the X-ray fluoresc
Part 1: Apparatus, reagents, dissolution and gravimetric silica

Chemical analysis®of aluminosilicate refractory products (alternative to the X-ray fluoresc
Part 2: Wet chemyical analysis

Chemiecal ‘analysis of aluminosilicate refractory products (alternative to the X-ray fluoresc
Part 3: #ndlctively coupled plasma and atomic absorption spectrometry methods

Lhemical analysis of refractories— General requirements for wet chemical analysis, atomic absor

Part
total

art 3:

oron

r the

Dries
yents

pries
lysis
pries
ption
ence
ence

ence

otion

LAANANC) apd indintihnh, anpinland nlacman afapain Araicaingy anantramante, JOD ALCQ) panth oo

spectrometry

I
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3 Principle

Monolithic (unshaped) refractory products are characterized by making the following determinations:

a)
b)
c)

d) workabi

chemical composition;
grain-size distribution by means of sieve analysis;

moisture content of ramming materials;

lity index of wet ramming materials.
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It is not necessary to carry out all of these determinations to characterize a material.
4 Sampling
Take samples in accordance with the guidance given in ISO 1927-2 and prepare the quantities required by

each individual determination.

5 Determination of chemical composition

5.1 [Preparation of test sample

For ramming materials supplied wet, dry the samples (see Clause 4) in accordance with 6.5/} For|all samples,
redupe the amount by coning and quartering and grind to the particle size required for chemical gnalysis.

NOTE The methods of chemical analysis used include the determination of loss on ignition.

5.2 | Alumina-silica products

Determine the chemical composition in accordance with ISO 12677, ISO 114719, ISO 21078, 13O 26845 or
ISO p1587, as appropriate.

Repgrt the method used.

5.3 | Basic products

Determine the chemical composition in accordance with ISO 12677, EN 15991, ISO 14720, IO 28645 or
ISO [10058 as appropriate.

Report the method used.

5.4 | Special products

Determine the chemical compositien®in accordance with 1ISO 12677, EN 15979, EN 15991, [ISO 21068,
ISO (14720, 1ISO 21079, ISO 26845 or ISO 20565 as appropriate.

The methods used shall be-indicated in the test report.

5.5 | Carbon-contaihing products

Carrly out the elemental analysis of the oxide constituents on the calcined product, in accgrdance with
eithgr 5.2 or.5.3.

Any pther non-oxide constituents should be analysed in accordance with in 5.4.

6 Determination of grain-size distribution

6.1 Principle

The grain-size distribution is measured by determining the amount of material retained on the range of sieves
and is expressed as a percentage of the total initial dry mass of material.

6.2 Apparatus
6.2.1 Balance, capable of reading to the nearest 0,1 g.

6.2.2 Sieves, conforming to the requirements of ISO 565 and having a diameter of 200 mm or greater.

© 1S0O 2012 — All rights reserved 3
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6.2.3 Sieving apparatus. The working characteristics of the apparatus shall be indicated (e.g. vibration
characteristics, amplitude and frequency).

6.2.4 Dryi

6.2.5 Sox

ng oven, preferably with an exhaust.

hlet apparatus.

6.2.6 Electric hotplate or heating mantle.

6.3 Quan|

Take the foll

with the may
a) maximu
b) maximuy
C) maximu
d) maximu

expressed if

tity of sample

bwing quantities of sample, from that obtained in Clause 4, for a single test, selecting in accord
imum size of grains:

m grain size up to 2 mm: 100 g;

m grain size up to 6 mm: 250 g;

m grain size up to 10 mm: 500 g;
m grain size above 10 mm: 1 000 g

terms of dry material.

pnce

These quantities are related to dense materials. When testing insulating-materials, the sample quantity may be

reduced acd
be given in {

6.4 Prepg

Reduce the 1
number of te|

In the case d
taking suffic

Warm the s§

grains. Place the sample in filter thimbles in one or more Soxhlets. Carry out the extraction with boiling toly

an electric h
toluene siph

6.5 Proce

6.5.1

Drying ahd measurement of dry sample mass

ording to the bulk density without any reduction of the test accuracy. The reduced quantity
he test report.

ration of test samples

ample in accordance with ISO 1927-2, taking care to avoid any fragmentation, to produce the req
5t portions, each of which complies with the minimum minimum quantity of sample given in 6.3.

f ramming materials containing oil or tar, submit the sample to the following preliminary treatr
ent sample to enable reductien to be carried out after the pre-treatment.

mple in an evaporating dish and break it down with a spatula, taking care not to crush any g

btplate or a heatingnmantle being used as a means of heating. The extraction is complete whe
bned over is coloufless.

dure

shall

ired

nent,

f the
ene;
n the

Samples of «

5) °C to constant mass and cooled to ambient temperature.

Weigh the test sample to the nearest 0,1 g and record the mass as m1.

Castaptes, gurmimyg materiats; dry mixesanmd rarmmimyg Tateriats, fottowingthe removatof oitor tar
shall be dried at (110 +

Ramming materials containing fine particles and non-organic liquid are not dried before sieving in order to
avoid hardening and difficult dispersion (see 6.5.2.3). A separate sample is used to determine the moisture

© 1SO 2012 — All rights reserved
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content of the material using the method given in Clause 7. Calculate the mass of dry material contained in the
test sample for sieving, m1, using the equation:

meas-m
m1:m°_( zoooj

where

mg is the mass of the test sample as received i.e. prior to any drying, in grams;

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

6.5.2

6.5.2

Two
the fi

6.5.2

This
The
and

remg

6.5.2

mc is the moisture content determined using a separate sample, in percent.
Sieving

.1 General

methods may be used for sieving using sieves conforming to the requirements of ISO 565 an
pllowing range:

D,063 mm
D,125 mm
D,25 mm
D,5 mm
1,0 mm
P,0 mm
1,0 mm
B,0 mm

16,0 mm

.2 Direct dry sieving

is a quick method-and should be used only for materials containing few particles of size less
est sample, prepared and weighed in accordance with 6.5.1 is sieved using the selected sievd
hn appropriate efficient sieve shaker. The total time of sieving shall not exceed 15 min. ‘Weigh
ining omeach sieve and record the masses as m,, where n is the mesh size of the sieve.

d taken from

than 10 ym.
s, a receiver
the material

.3~ Dry sieving after washing

This method may be used for all materials and is the preferred method for quality control and referee purposes;
it is the essential method for samples of wet ramming materials containing fine particles and non-organic liquid
which have not been dried prior to sieving (see 6.5.1).

The sample, prepared in accordance with 6.5.1, shall be washed on a fine sieve, of aperture 0,063 mm or
0,125 mm. Use a shower for diluting and washing the mass. Hand sieve the material under the water flow,
using a to and fro movement. Stop washing as soon as the water passing through the sieve does not carry fine
particles and becomes translucent.

Remove the retained material from the sieve, dry at (110 + 5) °C to constant mass, cool to ambient temperature
and weigh to of the nearest 0,1 g. Record the mass as mo.

© 1SO 2012 — All rights reserved
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Check that the dried material is free of agglomeration and dry sieve it as described in 6.5.2.2.

NOTE

6.6 Expression of results

If the materials contain cement, it is advisable to wash the sieves used for wet sieving with citric acid solution.

For dry sieving, calculate the percentage of the sample, r,,, retained on the sieve of mesh size n using the equation:

Ty
my

M 100

where

my, is thé mass retained on sieve of mesh size n, in grams;

m is thq

For dry siev
using the eq

where

e mass of the sample.

ng after washing, calculate the percentage of the sample passing through the\washing siev
Lation:

()
mq

}x100

m1 is thé mass of the sample dried at 110 °C, in grams;

mo2 is th

and calculat

where m,, is

7 Detern

7.1 Prepg

A bulk samq

b mass of the material retained on the finest sieve,.after washing and drying, in grams;

b the percentage of the sample retained on any;given mesh using the equation:

<100

fhe mass retained on sieve of mesh-n, in grams.

nination of moisturecontent

ration of test sample

le shall be constituted by taking at least four increments from several packed units at diff

points, which are then mixed and reduced by quartering (see ISO 1927-2). Plastics shall be broken into pi

of less than
handinaro

bm at:ambient temperature.

7.2 Quan

31 rW!

erent
eces

P5 mm before mixing. To avoid moisture loss, breaking and mixing shall be carried out quickly by

tity of sample
mple

The mass of test sample for each determination shall not be less than 200 g and shall be taken from the
mixed material.

7.3 Procedure

Weigh the test sample to the nearest 0,1 g and record the mass as mo. Place it in a drying oven at (110 + 5) °C,
dry to constant mass and re-weigh, and record the mass as m.

If the test sample contains a hardening agent such as sodium silicate, a glass rod should be weighed together
with the sample and used during drying to break the sample into small pellets.

Record the constant mass attained, to £ 0,1 g.
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Calculation

Calculate the moisture content of the sample as the loss in mass, w, as a percentage of the original mass using
the following equation:

W= g —mq %100
mg

where

mg is the mass of the test sample obtained from 7.2, in grams;

8

8.1

This
wor
addi

Beca
durir
note

8.2

8.2.1

length, supported in a vertical position on the same axis as a shaft to which shall be fastened a plu

insid
of 5(
man

n1 is the constant mass obtained from 7.3, in grams.

Determination of workability index

General

determination is applied to wet ramming materials and to other materials such as taphol
bility index depends on the moisture content and also the temperature for the taphole cla
ional information on the ramming behaviour of these products and fitness for use .

use variation of the workability index of plastic materials, s 'd function of time, is frequen
g the first weeks of their production, the date of the testin relation to the date of productig
] and the temperature of the sample noted for taphole clays.

Apparatus

Sandrammer, consisting essentially of & cylindrical steel mould, of 50 mm inside diamete
e the mould. A 6,67 kg + 50 g cylindrical*'weight slides on the same shaft and is arranged to f3

hally rotated cam.

b clays. The
s and gives

tly observed
n should be

r, 140 mm in
nger that fits
Il a distance

mm before engaging a collar fastened to the shaft. As shown in Figure 1, the weight may b¢ raised by a
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NOTE Efch turn of the handle causes the weight to be raised and then dropped on the collar attached to the plunger shaft.

Figure 1 — Apparatus for workability test

8 © 1S0 2012 — All rights reserved
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