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Flooring, WallFinishingand RoofingSectionalCommittee, CED S

FOREWORD

This Indian Standard (Parts 1 to 15) (First Revision) was adopted by the Bureau of Indian Standards, after the
draft finalizedby the Flooring, Wall Finishing and RoofingSectionalCommittee had been approvedby the Civil
Engineering DivisionCouncil.

This standardwas first publishedin variousparts in 1992-93. This is the first revision;havingall parts combined
in one publication, of the standard in whichthe following major changeshave been incorporated:

a) As per the decisiontaken in the lastmeeting, the requirements of all the parts havebeen includedin one
volumeand the revised standardhas been brought in line with ISO 10545 (variousparts).

b) The requirements for determination of bulk densityhave been added in Part 2 and a few changes have .
been made in the requirements for determination of water absorption.

c) A few modifications have also been made in Part 3.
d) Requirements for determination of breakingstrengthhave also been added in Part 6.
e) Requirements for determination ofglazingresistance tests have also been modifiedin Part 9.
t) A newtest for determination ofimpactresistance by measurement ofco-efficient of restitutionhas been

added as Part 14.

g) IS 13711 : 1993 'Samplingandbasisforacceptance'has beenamalgamated withPart 15 ofthis standard.

In formulation ofthis standardconsiderable assistance have been derivedfrom the following standards:

ISO 10545-1 : 1995 Ceramictiles - Part 1 : Sampling and basis for acceptance
ISO 10545-2 : 1995 Ceramictiles - Part 2 : Determination of dimensions and surfacequality
ISO 10545-3 : 1995 Ceramictiles - Part 3 : Detennination of waterabsorption, apparentporosity, apparent

relative densityand bulk density
ISO 10545-4 : 2004 Ceramictiles - Part 4 : Determination ofmodulus of rupture and breakingstrength
ISO 10545-5 : 1996 Ceramic tiles- Part5 : Determination of impact resistance bymeasurement ofcoefficient

of restitution
ISO 10545-6 : 1995 Ceramictiles - Part 6 : Determination of resistanceto deep abrasionfor unglazedtiles
ISO 10545-7 : 1996 Ceramictiles - Part 7 : Determination of resistance to surfaceabrasionfor glazed tiles
ISO 10545-8 : 1994 Ceramictiles - Part 8 : Determination of linear thermalexpansion
ISO 10545-9 : 2004 Ceramictiles - Part 9 : Determination of resistance to thermalshock
ISO 10545-10 : 1995 Ceramictiles - Part 10 : Detennination of moistureexpansion
ISO 10545-11 : 1994 Ceramictiles - Part 11 : Determination of crazingresistancefor glazed tiles
ISO 10545·12 : 1995Ceramictiles - Part 12 : Determination offtost resistance
ISO 10545-13 : 1995 Ceramictiles - Part 13 : Determination ofchemicalresistance
ISO 10545-14 : I99S Ceramictiles - Part 14 : Determination of resistanceto stains
ISO 13006 : 1998 Ceramictiles - Definitions, classification, characteristics and marking

For the purpose of deciding whethera particularrequirement of this standard is compliedwith, the fmal value,
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance
with IS 2.: 1960 'Rules for roundingoff numerical values(revised)'. The numberofsignificantplaces retained in
the roundedoff value should be the sameas that of the specifiedvalue in this standard.
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Indian Standard

CERAMIC TILES - METHODS OF TEST,
SAMPLING AND BASIS FOR ACCEPTANCE

PART 2 DETERMINATION OF WATER ABSORPTION AND BULK DENSITY

( First Revision)

Table 1 Tile Mass: Accuracy of Measurement

so that each test specimen reaches a mass of 50 g
to 100g.

4.4 Tiles with sides larger than 200 mm may be cut
up,butall piecesshallbe includedin the measurement.
With polygonal and other non-rectangular tiles, the
length and width shall be those of the enclosing
rectangles.

5.1.4 Placethetilesvertically, withnocontactbetween
them, in water in the heating apparatus/water bath so
that there is a depth of SO nun water above and below
the tiles. Maintainthe water level of SO nun above the
tiles throughoutthe test.

5.1.5 Heat the wateruntilboilingand continueto boil
for 2 h. Then removethe source of heat and allow the
tiles to cool, still completely immersed in this water
overnight.

5.1.6 Remove the surface water from the tile pieces
by chamois leather.

5 PROCEDURE

S.1 Water Impregnation

5.1.1 Dry the tiles in the oven at 110 ± SoC until
constant mass is reached, that is, when the difference
betweentwo successive weighingat intervalsof 24 h
is less than 0.1 percent.

5.1.2 Cool the tiles in the desiccatorover silica gel or
other suitable desiccant, but not an acid, until cooled
to room temperature.

5.1.3 Weigh each tile and record the results of the
corresponding accuracyshown in Table 1.

0.02
0.05
0.25
0.50
1.00

Accuracy 01Mea.urement.
g

(3)

i) 0 to 100
ii) 101to 500
iii) 501 to I 000
iv) 1001 to 3000
v) Above 3 000

81 No. Ma.lolTIIeI
B

(I) (2)

3.7 Chamois Leather

3.8 Wire Loop, Halter, Basket - Capable of
supporting specimens under water for making
suspendedmass measurements.

3.6 Desiccator

3 APPARATUS

3.1 Drying Oven - Capable of operation at about
110OC.

3.2 Heating Apparatus - Constructed of suitable
inert material, in which the boiling will take place.

3.3 Source or Heat

3.4 Balance - Accurate to 0.01 percent of the mass
of a test specimen.

3.5 De-ionized or Distilled Water

4 TEST SPECIMENS

4.1 A sample for each type of tile under test shall
consist of 10whole tiles.

4.1 If the proper surfacearea ofeach individual tile is
greater than 0.04 m2, then only 5 whole tiles shall be
used for the tests.

4.3 When the mass of each individual tile is
below 50 g, a sufficientnumberof tiles shall be taken

1 SCOPE

This standard (Part 2) covers methods of test for
determiningthe water absorptionof all ceramictiles.

2 TERMINOLOGY

2.1 For the purpose of this standard, the following
definitionshall apply.

2.2 Water Absorption - The increase in mass
(expressed as a percentage of the mass of the dry
material) of tiles which after determination of the dry
mass are placed under water, then boiled and, after
wards, cooled during specified times while still
completely immersed, taken out of the water and
reweighedafter removingexcess of water.
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5.1.7 Immediately after this procedureweigheach tile
and record the results to the same accuracyas for the
dry state.

5.2 Suspended Weight

After water impregnation of the test specimens,
determine to the nearest 0.01 g the mass m3, of each
specimen while suspended in water. Perform the
weighing by placing the specimen in the wire loop,
halter, or basket (see 3.8) that is suspended from one
arm of the balance. Before actually weighing,
counterbalance the scale with the wire loop, halter,
basketin placeand immerse in waterto thesamedepth
as is usedwhenthespecimensare in place.

6 EXPRESSION OF RESULTS

6.1 Water Absorption

6.1.1 Foreach tile, calculatethe waterabsorptionasa
percentage of the dry mass using the expression:

m2 -m1 -roe
m.

where

m.= mass of the dry tile; and
m

2
=massofthe wet tile.

6.1.2 The results shall be given to the fllSt decimal
place.
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6.1.3 Calculate the average water absorption of the
sampleas the averageof the individual results.

6.2 Bulk Density

6.2.1 Bulk density,B, in g/cm', ofa specimen is the
quotient of its dry mass divided by the exterior
volume, including pores. Calculate the bulk density
as follows:

B = (m/V)

where

m. = massof the dry tile;
V =exterior volume, in em): (m

2
- m); and

mJ = mass of suspended tile impregnated by
boilingwater method.

NOTE - Fordetermination of bulkdensity by boilingwater
method, the specimen size shouldnot be morethan 0.01 m2

(100mmx IOOrnm) to facilitate propcrwcighingoftileundcr
suspended conditions by boilin. 'Yater method.

6.3 Tes_~ Report

The test report shall containthe following:

a) Descriptionof the tiles;
b) Water absorption and bulk density of each

individual tile; and
c) Average water absorptionand bulk density.
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