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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 8 DETERMINATION OF CHEMICAL RESISTANCE ­
GLAZED TILES

( First Revision)

I SCOPE

1.1 Thisstandard(Part 8) coversa method of test for
determining the chemical resistance of the proper
surface ofallglazedceramic tilesat roomtemperature.

1.2 Themethod isapplicable to allglazedceramic tiles
exceptthatthepenciltest isonlyappliedto glazesfrom
whichpencilmarks can beremovedby meansof a dry
cloth.

1.3 Wherethe pencil test is not applicable, the glazes
can beclassified bythe changein appearance resulting
fromchemical action.

1.4 The stain test is not applicable tiles described as
part glazed.

2 REFERENCE

The stUidard listed below is necessary adjunct to this
standard:

IS No. 1itle

2303 : 1994 Methodofgradingglass for alkalinity
(first revision)

3 PRINCIPLE

3.1 For testing the resistance to staining, the test
solutions are allowed to drop on and dry and then the
test surfaces are inspected for visualchanges.

3.2 For testingthe resistance to householdchemicals,
swimming pool saltsand citric acid, part ofthe glazed
surface is subjected to the action of the test solution
for 6 h and then inspected for visualchanges.

3.3 For testingthe resistance to hydrochloric acidand
potassium hydroxide the procedure is similar except
that the periodof test is 7 days.

4 AQUEOUS TEST SOLUTIONS

4.1 Stains

a) Methylene Blue, 10 gil, and
b) Potassium Permanganate Solution, 10gil.

4.2 Housebold Cbemlcals

a) Ammonium Chloride Solution, 100gil;
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b) Standard cleaning agent solution, prepared
from:
1) Anhydrous sodium 33 percent(mlm)

carbonate
2) Sodiumperborate 7 percent(mint)

3) Sodium silicate solution 7 percent(mlm)
ofdensity 1.33 g/cm3

4) Commercial sodium 30 percent(mlm)
oleate soap flakes

S) Distilledwater or 23 percent(mlm)
de-ionizedwater

c) 100 g of this standardcleaning agentcontain
70 g ofdry substance. Use in a concentration
of 109drysubstance perlitre. The testsolution
shallbeprepared immediately before use.

NOTE - Thesoap canbeprepared fiom concentrated sodium
hydroxide solution andoleicacid in the proportion of 2.68
to 18.5 I respectively.

4.3 SwlmmlDI Pool Salts

a) Sodium hypochlorite solution 20 mgll,
prepared from technical grade hypochlorite
with about 13 percentactivechlorine.

b) Coppersulphatesolution, 20 mgll.

4.4 Acids

a) Hydrochloric Acid Solution, 3 percent (vlv)
prepared from concentrated sulphuric acid
(d~ 1.19); and

b) Citric Acid Solution, 100gil.

4.5 Alkali

Potassium hydroxide solution200 gil.

5 APPARATUS

5.1 Vellel - A cylinder of borosilicate glass
conforming to Type 1 when graded according to
IS 2303 or any other suitable material havinga lid or
anopeningfor filling_ The bottomedgeofthecylinder
shall be ground ftat and perpendicular to the vertical
axis of the cylinder. Variations from the experimental
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arrangement are permitted in order to accommodate
different sizes.

5.2 Sealin. Material

5.3 Cloth - White cotton or flax..
5.4 Pencil - HB hardness or equivalent.

5.5 Electric Lamp - 40 W, insidewhite(forexample,
siliconized).

6 TEST SPECIMENS

6.1 Size or Test Specimens

For testingaccordingto 3.2, undamaged test specimens
shall be used and they shall consistofeitherwholetile
or parts of tiles.

6.2 Number orTest Specimens

Fivetestspecimens shallbeusedwitheachtestsolution.

6.3 Preparation of Test Specimens

Thoroughly clean the proper surface with a suitable
solvent, for example, methanol. Test specimens with
surface defects shall be excluded from the test.

7.1.2 Testing in Accordance with 3.2

7.1.2.1 Applya uniform layer of the sealing material
3 mm thick,to the rimof the cylinder. Tum the cylinder
upsidedownonto a fresh part of the glazed surface as
shownin Fig. I and seal around the rim.

7.1.2.2 Pour the test solution through the inlet to a
height of 20 ± I mm maintain the test assembly at a
temperature of27 ± 2°C.

7.1.2.3 Fortestingresistanceto householdchernicals,
swimming pool salts and citric acid, maintain the test
solution in contact with the test specimens for 6 h.
Remove the cylinderand clean the glazedsurfacewith
a grease solvent.

7.1.2.4 For testingresistanceto hydrochloric acid and
potassium hydroxide, maintain the test solution in
contact with the test specimensfor 7 days.

7.1.2.5 Shake the test assemblygently once in a day
and ensure that the level of the test solution does not
change. Replace the test solution after 4 days.After 3
more days, remove the cylinder and clean the glazed
surface with a grease solvent.

7 PROCEDURE

7.1 Application of Test Solution

7.1.1 Testing in Accordance with 3.1

Allow 3 or 4 drops of each of the test solutions
specified in 4.1 to fall on a fresh part of the test
specimen. Place an approximately 30 mm diameter
convex watch glass on the applied drop in order to
spread it to an approximately circular area. Allow to
remainfor24 h and then rinsethe surfacewithrunning
water and wipe with a damp cloth. If a stain remains,
thoroughly clean with a solution of the standard
cleaning agent.

7.2 Determination After Procedure in Accordance
with 7.1.2

7.2.1 General

The surfacethat has been tested has to completelydry
before assessment can commence. In order to assess
whetherthe penciltest is applicable, drawseveral lines
with an HB pencilon the untreatedparts of the glazed
surfaces and attempt to remove the marks with a dry
cloth. If the pencil marks cannot be removed, the test
specimens can only be assessed visually and the
classification scheme of Fig. 2 is not applicable. For
allothertest specimens, the assessment shallbe carried
out accordingto 7.2.2 to 7.2.4.
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SOLUTION

All dimensions in millimetres.

FIG. 1 EXAMPLE OF AN EXPBRIMENTAL ARRANGEMENT FOR THE TEST DESCRIBED IN 3.2
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VISIBLE EXAMINATION

CLASSAA

THE IMAGE DOES
NOTDISAPPEAR

COMPLETELY

CLASSC

THEIMAGE
DISAPPEARS

COMPLETELY

CLASS 0

FIG. 2 CLASSIFICATION SCHEME FOR TESTS WITH HOUSEHOLD CHEMICALS,

SWIMMING POOL SALTS, ACIDS AND ALKALIS

7.2.2 Initial Visual Examination

7.2.2.1 Examine the surfacethat has beentestedfrom
all angles from a standard distance of 250 mm with
naked eye, with the aid of spectacles if usually worn,
for any difference in appearance from an untreated
surface, for example, for change in reflection or the
development of brilliance.

7.2.2.2 The illumination is permitted to be artificial
or daylight, but direct sunlightshall be avoided.

7.2.2.3 Afterexamination, if there is no visibleeffect,
perform the penciltest (see 7.2.3). If there is a visible
effect, perform the reflection test (see 7.2.4).

7.2.3 Pencil Test

7.2.3.1 Drawseverallineswithan HB pencilboth on
the surface undertest and on the untreated surface.

7.2.3.2 Attempt to removethe pencil lines by means
ofa softdrycloth.Ifremoved,thesurfacecorresponds
to ClassAA. If not removed, attempt to remove the
pencil linesby means of a soft damp cloth which has
been dampened by dipping in distilled or de-ionized
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water and then wringing out. If removed surface
corresponds to ClassAt if not removed to Class8.

7.2.4 Reflection Tesl

7.2.4.1 Hold the tile in such a mannerthat the image
of the lamp is reflectedon the untreated surface. The
angleof incidence of the light upon the surface shall
be approximately 45° andthe distance between the tile
and the lightsourceshall be 3S0 ± 100mm.

7.2.4.2 The criteria of judgment shall be the
sharpnessof the reflection and not the brightnessof
the surface. Position the tile so that the image faU
simultaneously on both treated and untreated part
and determine whether it is any less clear in the
treated part.

7.2.4.3 This test cannot be applied to certainglazes,
in particular, which are dull.

7.2.4.4 If thereflection isclear, perfonnthepencil test
withdampwiping. If the linesare removed theswface
corresponds to ClassA; ifnot removed to Class8.

7.2.4.5 If the reflection is blurred, but does not 



Table 1 Classification by Staining Test

disappear completely, the classification is C and if
the image disappears completely, the classification
isD.

8 CLASSIFICATION OF RESULTS

8.1 Classification by Stalntnl Test

8.1.1 In consequence of the procedure with stain
solution, which has been performed in accordance
with 7.1.1, glazes are divided into three classes given
in Table 1. Record the result for each test specimen
with each stain solution.

8.2 Classification by Testing with Household
Chemicals, Swimming Pool Salts, Acids and Alkalis

8.1.1 Assessment in Accordancewith Fig. 2

In consequenceof the determinations with household
chemicals, swimming pool salts, acids and alkalis
performedin accordance with 7.1.2 glazes are divided
into several classes as given in the scheme shown in
Fig 2. Record the result for each test specimen with
each test solution

8.2.1.1 Classes ofresistance

AA = resistant,

TestSolution
(1)

Methylene blue

Potassium
permanganate

Observation
(2)

Stainremoved by water
Stainremoved by cleaningagent
Stainnot removed

Clus
(3)

I
2
3
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A = lessresistantthanAAbutmoreresistant than
B,

B = less resistant than A but more resistant
than C,

C = less resistant than B, and
D = not resistant.

8.2.2 Assessment not in Accordance with Fig. 2

In consequence of the determinations with household
chemicals, swimming pool salts, acids and alkalis
performedin accordancewith 7.1.2 glazesare divided
into several classes as assessed visually. These are
glazes for which pencil test and/or reflection test are
not applicable. Recordthe result for eachtest specimen
with each test solution.

8.2.2.1 Classes ofresistance

AA = no visible effect,
A = slight change in appearance,
B = definite change in appearance,
C = partial loss of the original surface, and
D = total loss ofthe original surface.

9 TEST REPORT

The test report shall contain the following:

a) Descriptionofthe tile;
b) Test solutions used;
c) Visual changes on the proper surface as a

result of the test specified in 7; and
d) Classification for each test solution and for

each test specimen according to 8.
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