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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 11 DETERMINATION OF RESISTANCE OF SURFACE ABRASION -

. GLAZED TILES

(First Revision)

4 ABRASIVE LOADS

2 REFERENCE

The standard listed below is necessary adjunct to this
standard:

1 SCOPE

This standard (Part 11) covers methods of test for
determining the resistance to surface abrasion of all
glazed ceramic tiles used for floor covering.

revolutions per minute with an eccentricity (e) of
22.5 mm so that every part of each test specimen
describes a circular motion of diameter 45 mm. The
test specimens are held down with the aid of metal
holders which are provided with rubber seals (see
Fig. 2). The internal diameter ofthe holders is 83 mm,
thus providing a test area of about S4 cm2• The
thickness of the rubber is 9 mm and the height of the
space under the holder is 25.5 mm.

5.1.1 The apparatus switches otT automatically after
completion of a preset number of revolutions.

S.1.2 The supporting plate with holders and test
specimens shall be covered during operation.

5.1.3 A suitable apparatus ofanother description may
be used, provided that the results comply with the
results from the apparatus described above.

5.2 Apparatus for Visual Assessment - The
apparatus consists of a viewing box equipped with
fluorescent lighting of colour temperature 6 000 K
to 6 500 K placed vertically above the surface to
be observed providing 300 lux illuminance. The
dimensions ofthe box shall be 61 em )(61 cm x 61 em
and the inner faces shall bepainted a neutral grey. Tight
source is screened to avoid direct viewing.

5.3 Drying Oven, capable of operation at 110
± SoC.

5.4 Balanee, if mass loss is required.

6 TEST SPECIMENS

6.1 Types or Test Specimens

6.1.1 Test specimens shall be representative of the
sample; where tiles have different colour or decorative
effects in parts of the surface, care should be taken to
include all distinctive parts.

6.1.2 The usual facial dimensions of test specimens
are 100 mm x 100 nun. Test specimens with smaller
facial dimensions shall be fastened close together on a
suitable supporting material. Edge effects at the narrow
joints shall be ignored.

nIle
Specification for silicon carbide for
bonded abrasive products

IS No.
11643 : 1985

3 PRINCIPLE

Determination of the abrasion resistance of the glaze
of tiles by rotation of an abrasive load on the surface
and assessment of the wear by means of visual
comparison ofabraded test specimens and non-abraded
tiles.

The total load on each test specimen consists of:

a) 70.0 g ofS mm diameter steel balls,

b) 52.5 g of3 mm diameter steel balls,

c) 43.75 g of2 mm diameter steel balls,

d) 8.75 g ofmm diameter steel balls,

e) 3.0 g white fused aluminum oxide conforming
to the grain size requirement of Grit No. 80
ofTable I of IS 11643, and

t) 20 ml ofde-ionized or distilled water.

S APPARATUS

S.1 Abrasion Apparatus - The abrasion apparatus
consists ofa steel case with an inbuilt electrical drive
connected to a horizontal supporting plate ofdiameter
580 mm with positions for test specimens .of
dimensions at least 100 mm x 100 mm (see Fig. I).
The distance between the centre of the supporting
plate and the centre ofeach position shall be 195 mm.
There shall be equal distances between each adjacent
position. The supporting plate rotates at 300
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A

1.

AlldilllCllSiona in millimetres.

FIG. 1 ApPARATUS WITH POSITIONS FOR EIGHT SPECIMEN HOLDERS
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All dimensions in millimctres.

FIG. 2 SPECIMEN HOLDER

6.2 Number of Test Speeimens

6.2.1 Eleven test specimens are required. In addition,
eight test specimens are required for the visual
assessment.

6.2.2 The procedure requires one test specimen for
each stageof abrasion andsubsequently, an additional
three test specimens to check the result at the visual
failure point.

6.3 Preparation

Theglazedswface of the test specimen shallbe clean
and dry.

7 PROCEDURE

7.1 Calibration of the abrasion apparatus is only

28

necessary occasionally orwhen there isdoubt regarding
the validity of the results. One possible calibration
method is given in theAnnex A.

7.2 Clamp a metal holder on to the glazedsurface of
eachtestspecimen on the abrasion apparatus. Introduce
the abrasive load into the holderthrough a hole in its
upper surface. Theholemaythenbe sealed to prevent
lossfrom theabrasive load. Thenumber ofrevolutions
of the presetcounter required for eachabrasion stage
of the test is 100, ISO, 600, 7S0, I sao, 2 100, 6 000
and 12 000. Remove one test specimen after each
abrasion stage and continue the test until failure is
observed.

7.3 After abrasion, rinse the test specimens under
running waterand dry in theovenat 110:t: Soc. If the 
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Table I Classlfieatlon of Glazed Ceramic Tiles

for instance change ofcolour or gloss. The additional
information, whichisobtainedbyagreement, shallnot
be used to classify tiles.

8 CLASSIFICATION OF RESULTS

Thetest specimens are classifiedaccordingto Table I.
In order to be classified as Class S, the tile must also
pass the test specified in IS 13630 (Part 8) test for
resistance to stains on the abraded area. If there is no
visual failure after 12 000 revolutions but if stains
cannotbe removed by any standard procedure the tile
shall be Class 4.

9 TEST REPORT

The test report shall contain the following:

a) Description of the tiles;
b) Preparation of test specimens;
c) Testmethod;
d) Classification accordingto 8;

e) Abrasion stage at which visual failure
occurred;and

t) Mass loss, colour change, gloss change of
other propertiesmeasured by agreement.

o
I
2
3
4
S

(3)

Cia••

100
ISO
600

7S0, I SOO
2 100,6000, 12000

> 12000 1)

Abrasion Stale; Failure Visible
at Revolutions

(2)

') Must pass the test specified in IS 13630 (Part 8).

i)
ii)
iii)
iv)
v)
vi)

81
No.

(1)

test specimens are stained with iron oxide, completely
remove thestainwith10percent(v/v) hydrochloric acid.
Immediately rinseunderthe running waterand dry.

7.4 For the visual comparison, surround an abraded
test specJlmen by unabraded tiles of exactly the same

, type in an apparatus for visual assessment under an
illumination of 300 lux. View with the naked eye (or
with the aid of spectacles, if usually worn) from a
distance of2 m and a heightof 1.65m. Notethenumber
of revolutions at whichany change in the area that has
beensubjected toabrasioncan be readily distinguished.
The consensus of at least three observers is required.

7.5 The result is checked by retesting at the abrasion
stage when failure is observed and at the next higher
and lowerabrasionstages. If the result is not the same,
the lowerof the two abrasion stages shall be used to
decidethe classification.

7.6 Then test the abraded area of the tile which has
passed 12000 revolutionsstage for stain resistance in
accordance with IS 13630 (Part 8).

7.7 After use, the steel balls should be cleaned with
water followed by methylated spirits and then
thoroughly dried to prevent rusting, Before each test,
screenthesteel balls in the abrasiveload intospecified
size categories and replace any mass in each size
categories.

7.8 If there is an agreementto determine the masslost
from a surface dwing abrasion testing, this shall be
obtained by measuring the dry mass of three test
specimens before the test and after 6 000 revolutions.
Uponagreement subsequently test abradedtileswhich
havepassed 1 500,2 100and 6 000 revolutions stages
forstainresistance inaccordance withIS 13630 (Part 8)
at the abrasionstage at which visual failureoccurred.
Other relevant properties may be determined by
agreement during the executionof the test procedures

ANNEXA

(Clause 7.1)

CALIBRATION OF THE ABRASION APPARATUS USING FLOAT GLASS

A-I REFRENCE MATERIAL

The reference material shall be float glass with a
minimum thicknessof6 mm.

A-l IDENTIFICATION OF THE FLOAT BATH
SURFACE OF THE GLASS

As the calibration test is carried out on the float bath

side,thishasfirst to be identified. Oneof the following
methods can be used.

A-l.I Chemleal Method

A-l.I.1 Reagents

A-2.t.l.l Etching solutions - Thoroughly mix 10
volumes ofconcentrated hydrochloric acid, 10volumes
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of distilled water and 8 volumesof hydrofluoric acid
[40 percent (vlv)].

A-2.1.1.2 Cacotheline solution - 0.10 percent (v/v>
cacotheline in distilled water.

A-2.1.2 Method

Place 2 or 3 drops of the etching solutionon the glass
surface followed by I or 2 drops of the cacotheline
solution.

In S to lOs purple colour will be seen on the float bath
side; otherwisethe solutionwill remainyellow.

A-2.2 UV Method

View theglasssurfacein a darkroomwhenilluminated
by ultraviolet light as shown in Fig. 3. The float bath
side exhibits a slight fluorescence.

NOTE - Ultr:aviolet light in the region 254 nm to 365 nm will
damage the eyes and suitable protective UV - filter goggles
mustbcwom.

A-2.3 Energy Dispersive Analysis (EDA) Method

Examine theglasssurfacebyenergydispersive analysis.
The float bath side is identifiedby its tin content.

A-3 PROCEDURE

Calibration of theabrasionapparatus maybeperfonned
by measuringeither the loss in mass (see A-3.1) or the
change in gloss (see A-3.l). Eight float glass test
specimens measuring 100 mm x 100 mm shall be

LAMPWITHUV FILfER GIVINGA PEAK
OUTPUTIN THEREGION

254 mm TO 365 rrm

o

abraded on the float bath side using the abrasive load
given in 4.1 of the main text.

A-3.t Mass Loss

Drythe test specimensin the dryingoven at 110± SoC
andmeasure themassof theeach.Abradethespecimens
for 6 000 revolutions. Rinse and then dry the test
specimens again at 110:1:SoC and determine the loss
in mass ofeach specimenand calculate the mean loss.
Measurethe abraded area ofeach specimen.

The abrasionapparatus is satisfactory, if the mean loss
in mass is 0.032 ± 0.002 mglmm2 ofthe abraded area.

A-3.2 Gloss Change

Measure the 60° specular gloss on the float bath side
at the centre of each test specimen backed by a matt
black surface (for example, black velvet). Abrade the
specimenfor I 000 revolutions. Rinseand then dry the
specimens and remeasure the 60° specular gloss.
Calculate thepercentage lossinglossforeachspecimen
and the mean loss in gloss.

The abrasion apparatus is satisfactory, if the mean loss
ingloss atthecentreoftheabraded areais50 ± Spercent.

Ifanydifficulty isexperienced inobtainingstableinitial
gloss values, the glass may first be cleaned by
immersion in water containinga trace of detergent for
at least 1 h at 7S ± SoC followedby rinsingwithwarm
water.

UV RADIATION IN THISREGION WILL
DAMAGE THE EYESANDSUITABLE
PROTECTIVE UV FLTER
GOGGLES MUSTBEWORN

FIG. 3 UV METHOD
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