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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.
13765-1 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.
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ntion is drawn to the possibility that some of the elements of this document may be the subjgct of patent
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INTERNATIONAL STANDARD ISO 13765-1:2004(E)

Refractory mortars —

Part 1:
Determination of consistency using the penetrating cone
method

1 Bcope

Thig part of ISO 13765 describes a method for the determination of the consistengy of refractory mprtars using
a p¢netrating cone.

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 referencesthe latest edition of the referenced document
(including any amendments) applies.

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

3 [ferms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
refractory mortar
finely ground refractory composition which, generally after the addition of water or other specified mixed liquid,
is used for laying and jointing bricks

NOTE 1 The refractory-components are related to the quality of the bricks with which the composition is to beg used.

NOTE 2 In some cases the mortar may be supplied in a ready-mixed state.

3.2
consistency of refractory mortars
measure.of the viscosity of the material in its ready-to-use state

4 Principle

The consistency of a refractory mortar is assessed by the depth of penetration of a specified cone into the
sample.

5 Apparatus
5.1 Consistency determination device, consisting of a penetrometer, a cone and a container for the sample.
The penetrometer is shown in Figure 1. The requirements for the cone and the sample container are given in

5.1.1 and 5.1.2.

© 1SO 2004 — All rights reserved 1
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NOTE Reflecor may or may not be used.

Figure 1 — Penetrometer

5.1.1 Cone.

The cone shall be made of brass or corrosion-resistant steel with a smooth, polished surface. It shall be of the
dimensions shown in Figure 2, and shall be machined such that the mass of the cone and drop rod is
150 g &= 0,25 g. The cone shall be tightly fitted with no shoulder at the joint to a needle tip made of quench-
hardened steel or stainless steel.

2 © 1SO 2004 — All rights reserved
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Dimensions in millimetres
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1 stainless steel drop rod
2 needle tip (made of quench-hardened steel or stainless steel)
a8 Machine to desired mass.

b Brass or corrosion-resistant steel.
¢ Smooth and polished surface.
4 Tight fit.

€ No shoulder, i.e. smooth transition.

Figure 2 — Penetrometer cone
5.1.2 Sample container, a cylinder of 100 mm internal diameter and 50 mm depth.

5.2 Mixer, (see Figure 3) consisting of a stainless steel bowl and a metal blade.

© 1SO 2004 — Al rights reserved
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5.2.1 Stainless steel bowl, with a capacity of about 5 L and of the general shape and size shown in Figure 3,
and provided with means by which it can be fixed securely to the mixer frame during mixing and by which the
height of the bowl in relation to the blade and, to some extent, the gap between blade and bowl can be finely
adjusted and fixed,;

5.2.2 Metal blade, of the general shape, size and tolerances shown in Figure 3, rotating about its own axis as
it is driven in a planetary movement around the axis of the bowl by an electric motor at controlled rotational
frequencies.

The two directions of rotation shall be opposite and the ratio between the two frequencies shall not be a whole
number.

Where mor¢ than one mixer is used, blades and bowls shall form sets which are always used together, The|gap
between blade and bowl shown in Figure 3 shall be checked regularly depending on the frequency ofuse.

NOTE The gap indicated in Figure 3 (3 mm % 1 mm) refers to the situation when the blade in the emptyhowl is brought as
close as possible to the wall. Simple tolerance gauges (feeler gauges) are useful where direct measurément is difficult

5.3 Balance, having a maximum weighing capacity of 6 kg and capable of weighing to'the nearest 1 g.
5.4 Measliring cylinder, capable of measuring to the nearest 5 ml.

5.5 Thermometer, capable of measuring to the nearest 1 °C.

Dimensions in millimefres
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Figure 3 — Mixer blade and bowl
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6 Sampling

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

Sample ready-mixed mortars by emptying the entire contents of the container in which the mortar is supplied

into another container of larger capacity and mixing thoroughly. It is important that any supernatant liquid not be
discarded. Ensure that a representative sample of the wet mixture is obtained.

7 Procedure

7.1| For dry mortars, place the mortar in the mixer and add water (or the specified mixing liquid)\in faccordance
withl the manufacturer's instructions and mix thoroughly. Note the quantity of liquid added.“Allow the mixed
mortar to stand for 15 min, unless any specific instructions are given by the manufacturer,in“which case these
shopld be followed. Ready-mixed mortar shall be tested in “as received” state.
7.2| Measure the temperature of the mixed mortar to the nearest 1 °C.

7.3| Set the penetrometer vertically and attach a clean dry cone.

7.4| Fill the sample container with the well-mixed mortar, level the surface with a levelling rod and place it on
the fest table.

7.5| Adjust the position of the cone so that its tip is just in contactwith the centre of the surface of the mortar in
the pample container. Lower the measuring gauge rod to contact the top of the drop rod and set the gauge to
zerq.
7.6| Depress the start (release) button and keep depressed for 5 s so that the cone can move freg¢ly. Release
the putton. Lower the toothed rod again to contact the top of the drop rod. Record the value on thg measuring
gaupe scale to the nearest 0,1 mm as the consistency of the mortar.

7.7| Lift the toothed rod and cone. Clean the cone. Repeat the operation described in 7.3 to 7.6.

8 [alculation
Calgulate the consistency asthe mean value of the two tests to the nearest 0,1 mm.

In the case of dry mortars,calculate the percentage of the amount of water or mixing liquid added based on the
mags of the dry mateFial.

9 [Test report

The|report’shall include the following information:

a) Blldnformation necessary for identification of the material tested, including a description of the material,
manufacturer, type, brand, batch number, etc.;

b) a reference to this part of ISO 13765 (ISO 13765-1);

¢) the name of the testing establishment;

d) inthe case of a dry mortar, the percentage of water (or specified liquid) added;

e) the results of the test, i.e. the consistency as penetration to the nearest 0,1 mm, including the results of the
individual determinations and their mean, calculated as specified in Clause 8;

f) the ambient temperature at which the test was conducted;
g) the temperature of the mixed mortar;

h) any deviations from the procedure specified;
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