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National foreword

This British Standard is the official English language version of
EN 196-1:2005. It supersedes BS EN 196-1:1995 which is withdrawn.

The UK participation in its preparation was entrusted by Technical Committee
B/516, Cement and lime, to Subcommittee B/516/12, Sampling and testing,
which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”,
or by using the “Search” facility of the BSI Electronic Catalogue or of
British Standards Online.

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 does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 33 and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.
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Foreword

This document (EN 196-1:2005) has been prepared by Technical Committee CEN/TC 51 ‘Cement
and building limes’, the secretariat of which is held by IBN/BIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by August 2005, and conflicting national standards shall
be withdrawn at the latest by August 2005.

This document supersedes .

This European Standard on the methods of testing cement comprises the following Parts:

, Methods of testing cement — Part 1: Determination of strength

, Methods of testing cement — Part 2: Chemical analysis of cement

, Methods of testing cement — Part 3: Determination of setting time and soundness
, Methods of testing cement — Part 5: Pozzolanicity test for pozzolanic cements

, Methods of testing cement — Part 6: Determination of fineness

, Methods of testing cement — Part 7: Methods of taking and preparing samples of cement
, Methods of testing cement — Part 8: Heat of hydration — Solution method

N 196-9, Methods of testing cement — Part 9: Heat of hydration — Semi-adiabatic method

NOTE A previous Part, EN_196-21: Methods of testing cement — Part 21: Determination of the chloride,
carbon dioxide and alkali content of cement, has been revised and incorporated into EN 196-2

Another document, ENV 196-4 Methods of testing cement — Part 4: Quantitative determination of
constituents, has been drafted and will be published as a CEN Technical Report.

This edition introduces the following technical changes based on comments received by the
secretariat.

a) The testing procedure has been revised with respect to hardness and surface texture of moulds
(4.5) and compression strength testing machine platens (4.8) as supplied; suitability of mould oil
(4.5); frequency of operation of jolting apparatus (4.6); the inclusion and accuracy of a balance
(4.10); deionised water is now permitted (5.3); procedures for mixing mortar (6.2) and the
moulding (7) and conditioning (8) of test specimens have been revised to reflect current best
practice.

b) Test results (10) are now reported in megapascals replacing newtons per square millimetre. (One
megapascal is equivalent to one newton per square millimetre).

c) The requirement for a flexural strength testing machine (4.7) is now optional.
d) Estimates of the precision for compressive strength testing (10.2.3) have been revised to include

both short and long term repeatability together with reproducibility data for laboratories of ‘normal’
performance and an indication of precision data for ‘expert’ laboratories.
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e) The procedure for validation testing of CEN Standard sand (11.2) includes initial certification
testing, validation criteria, verification testing and annual confirmation testing.

f)  The procedure for validation testing of alternative compaction equipment (11.3) has been revised
and a normative annex (annex A) has been introduced detailing two alternative vibration
compaction equipments which have been validated.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia,
Spain, Sweden, Switzerland and United Kingdom.
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1 Scope

This document describes the method for the determination of the compressive and, optionally, the
flexural strength of cement mortar. The method applies to common cements and to other cements
and materials, the standards for which call up this method. It may not apply to other cement types that
have, for example, a very short initial setting time.

The method is used for assessing whether the compressive strength of cement is in conformity with
its specification and for validation testing of a CEN Standard sand, EN 196-1, or alternative
compaction equipment.

This document describes the reference equipment and procedure and allows alternative compaction
equipment and procedures to be used provided that they have been validated in accordance with the

appropriate provisions in this document. In the event of a dispute, only the reference equipment and
procedure are used.

2 Normative references

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

N 197-1|, Cement — Part 1: Composition, specifications and conformity criteria for common cements

N 196-7, Methods of testing cement — Methods of taking and preparing samples of cement

N I1SO 1309, Geometrical Product Specifications (GPS) — Indication of surface texture in technical
(_O 1302:2009)

product documentation

EN _1SO_7500-1, Metallic materials — Verification of static uniaxial testing machines —
Part 1: Tension/compression testing machines - Verification and calibration of the force-measuring
system (ISO 7500-1:2004)

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

SO 1101, Geometrical Product Specifications (GPS) — Geometrical tolerancing — Tolerances of
form, orientation, location and run-out

SO 3310-1|, Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wire
cloth

ISO 4200, Plain end steel tubes, welded and seamless; general tables of dimensions and masses per
unit length

3 Principle

The method comprises the determination of the compressive, and optionally the flexural, strength of
prismatic test specimens 40 mm x 40 mm x 160 mm in size.

These specimens are cast from a batch of plastic mortar containing one part by mass of cement,
three parts by mass of CEN Standard sand and one half part of water (water/cement ratio 0,50). CEN
Standard sands from various sources and countries may be used provided that they have been
shown to give cement strength results which do not differ significantly from those obtained using the
CEN Reference sand (see Clause 11).
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In the reference procedure the mortar is prepared by mechanical mixing and is compacted in a mould
using a jolting apparatus. Alternative compaction equipment and procedures may be used provided
that they have been shown to give cement strength results which do not differ significantly from those
obtained using the reference jolting apparatus and procedure (see Clause 11 and Annex A).

The specimens are stored in the mould in a moist atmosphere for 24 h and, after demoulding,
specimens are stored under water until strength testing.

At the required age, the specimens are taken from their wet storage, broken in flexure, determining

the flexural strength where required, or broken using other suitable means which do not subject the
prism halves to harmful stresses, and each half tested for strength in compression.

4 Laboratory and equipment

4.1 Laboratory

The laboratory where preparation of specimens takes place shall be maintained at a temperature of
(20 £ 2) °C and a relative humidity of not less than 50 %.

The moist air room or the large cabinet for storage of the specimens in the mould shall be maintained
at a temperature of (20,0 + 1,0) °C and a relative humidity of not less than 90 %.

The storage containers for curing the specimens in water, and the grates with which they are fitted,
shall be of material which does not react with cement. The temperature of the water shall be
maintained at (20,0 £ 1,0) °C.

The temperature and relative humidity of the air in the laboratory and the temperature of the water in
the storage containers shall be recorded at least once a day during working hours. The temperature
and relative humidity of the moist air room or cabinet shall be recorded at least every 4 h.

Cement, CEN Standard sand (see 5.1.3), water and apparatus used to make and test specimens
shall be at a temperature of (20 £ 2) °C.

Where temperature ranges are given, the target temperature at which the controls are set shall be the
middle value of the range.

4.2 General requirements for the equipment

The tolerances shown in Figures 1 to 5 are important for correct operation of the equipment in the
testing procedure. When regular control measurements show that the tolerances are not met, the
equipment shall be rejected, adjusted or repaired. Records of control measurements shall be kept.
Acceptance measurements on new equipment shall cover mass, volume, and dimensions to the
extent that these are indicated in this document paying particular attention to those critical dimensions
for which tolerances are specified.

In those cases where the material of the equipment can influence the results, the material is specified
and shall be used.

The approximate dimensions shown in the figures are provided as guidance to equipment
manufacturers or operators. Dimensions, which include tolerances, are obligatory.

4.3 Test sieves

Wire cloth test sieves conforming to |[SO 3310-1| shall be of the sizes from ISO 565 given in Table 1
(series R 20).
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Table 1 — Aperture of test sieves

Square mesh size (mm)

2,00 1,60 1,00 0,50 0,16 0,08

4.4 Mixer

The mixer shall consist essentially of:

a) a stainless steel bowl with a capacity of about 5 litres of the typical shape and size shown in
Figure 1, 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;

b) a stainless steel blade of the typical shape, size and tolerances shown in Figure 1, revolving
about its own axis as it is driven in a planetary movement around the axis of the bowl at
controlled speeds by an electric motor. The two directions of rotation shall be opposite and the
ratio between the two speeds shall not be a whole number.

Blades and bowls shall form sets which shall always be used together.

The gap between blade and bowl shown in Figure 1 shall be checked regularly. The gap of

(3 £ 1) mm refers to the situation when the blade in the empty bowl is brought as close as possible to

the wall. Simple tolerance gauges (‘feeler gauges') are useful where direct measurement is difficult.

NOTE The dimensions marked as approximate on Figure 1 are for the guidance of manufacturers.

The mixer shall operate at the speeds given in Table 2 when mixing the mortar.

Table 2 — Speeds of mixer blade

Rotation Planetary movement
min min ~"

Low speed 1405 62+5

High speed 285+ 10 125+ 10

Full document details: BS EN 196-1:2005
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Dimensions in millimetres
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Figure 1 — Typical bowl and blade
4.5 Moulds

The mould shall consist of three horizontal compartments so that three prismatic specimens
40 mm x 40 mm in cross section and 160 mm in length can be prepared simultaneously.

A typical design is shown in Figure 2.

The mould shall be made of steel with walls approximately 10 mm thick. Each internal side face of the
mould shall be case hardened to a Vickers hardness of at least HV 200, as supplied.

NOTE 1 A minimum Vickers hardness value of HV 400 is recommended.
The mould shall be constructed in such a manner as to facilitate the removal of moulded specimens

without damage. Each mould shall be provided with a machined steel or cast iron baseplate. The
mould, when assembled, shall be positively and rigidly held together and fixed to the baseplate.
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The assembly shall be such that there is no distortion or visible leakage during operation. The
baseplate shall make adequate contact with the table of the compacting apparatus and be rigid
enough not to induce secondary vibrations.

NOTE 2  Moulds and jolting apparatus from different manufacturers may have unrelated external dimensions
and masses, so their compatibility needs to be ensured by the purchaser.

Each part of the mould shall be stamped with identifying marks to facilitate assembly and to ensure
conformity to the specified tolerances. Similar parts of separate mould assemblies shall not be
interchanged.
The assembled mould shall conform to the following requirements.
a) The internal dimensions and tolerances of each mould compartment shall be as follows:

length: (160 £ 1) mm;

width: (40,0 £ 0,2) mm;

depth: (40,1 £0,1) mm.

b) The flatness tolerance (see [SO 1101)) over the whole of each internal side face shall be not
greater than 0,03 mm.

c) The perpendicularity tolerance (see |ISO _1101)) for each internal face with respect to the bottom
surface of the mould and the adjacent internal face as datum faces shall be not greater than
0,2 mm.

d) The surface texture (see EN_ISO 1302) of each internal side face shall be not rougher than N8,
as supplied.

Moulds shall be replaced when any one of the specified tolerances is exceeded. The mass of the
mould shall accord with the requirement for the combined mass in 4.6.

In preparing the cleaned mould ready for use, a suitable sealing material shall be used to coat the
outer joints of the mould. A thin film of mould oil shall be applied to the internal faces of the mould.

NOTE 3 Some oils have been found to affect the setting of cement; mineral-based oils have been found to be
suitable.

To facilitate the filling of the mould a tightly fitting metal hopper with vertical walls 20 mm to 40 mm in
height shall be provided. When viewed in plan, the hopper walls shall overlap the internal walls of the
mould by not more than 1 mm. The outer walls of the hopper shall be provided with a means of
location to ensure correct positioning over the mould.

For spreading and striking off the mortar two spreaders and a metal straightedge of the type shown in
Figure 3 shall be provided.
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