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‘1hi$ Ir}dian Standard was adopted by the Bureau of lnclian Standards, after the draft finalized by the Chemical
Mc[hods, o( Test Scc[ional Committee had been approved by the Textile Division Council.

‘1’l]isstandard is technically equivalent to international Standard 1S0 105-P02 :2002 ‘Textiles — Tests for colour
I“astncss — Part P02 : Colour Fastness to pleating : Steam pleating’, issued by the International Organization for
St:ltid:lrcii7,1ti~>tl(1S0).

‘1’11(’conlposition of the Committee responsible for the formulation of this standard is given in Annex D.

l’or the purpose of deciding whether a particular requirement of this standard is complied with, the final value,
()[~scrvcd or calculated, exprcssin: the result of a test or analysis, shall be rounded off in accordance with
IS 2: !960 “Rules for rounding off numerical values (ruvi.sed)>. The number of significant places retained in the
roundc[! o]’!’value sl}ould be the same as that of the specitied value in this standard.
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Indian Standard

TEXTILES — METHOD FOR DETERMINATION OF
COLOUR FASTNESS TO PLEATING —

STEAM PLEATING

1 SCOPE

1.1 This standard specifies a method for determining
the resistance of the colour of textiles of all kinds and
in all forms to the action of steam pleating processes.
The materials are not pleated during the test and it is
emphasized that the test is not intended for assessing
the quality of the pleating process.

1.2 Three tests conditions differing in severity are
provided; one or more of them is used depending on
the requirements.

2 REFERENCES

The standards given below contain provisions which
through reference in this text, constitute provisions of
this standard. At the time of publication, the editions
indicated were valid. All standards are subject to
revision and parties to agreements based on this
standard are encouraged to investigate the possibility
of applying the most recent editions of standard
indicating below:

IS No.

768:1982

769:1982

1390:1983

1964:1970

3429 : 1966

4390: 1967

10251 : 1982

15098:2002

i 5099 ; 2002

Title

Method for evaluating change in
colour (first revision)

Method for evaluating staining (fhst
revision)

Method for determination of pH
value of aqueous extracts of textile
materials (/hst t-evision)

Methods for determination of
weight per square metre and weight
per linear metre of fabrics ~irst
revision)

Method for determination of
volubility of wool in alkali

Method for determination of ether
soluble matter in textile materials

General principles of testing textiles
for colour fastness tests.

Textiles — Methods for calculation
of colour difference

Textiles -- Multifibre adjacent
fabric — Specification

3 PRINCIPLE

A specimen of the textile in contact with either one or
two specified adjacent fabrics is steamed under pressure
and dried. The change in colour of the specimen and
the staining of the adjacent fabric(s) are assessed with
the grey scales.

4 APPARATUS AND MATERIALS

4.1 Specimen Holder (see Fig.1 ), consists of a copper
tube 80 mm in external diameter. The thickness of the
copper is 1.5 mm. The copper tube is wrapped with six
layers of bleached cotton fabric of mass per unit area
approximately 125 g/m2, on which the test specimen is
wrapped. Wrapped round the test specimen is an outer
cover made from bleached cotton fabric of mass per
unit area approximately 185 g/m2. The outer cover is
held in place by rods made from 6 mm diameter mild
steel, spring-fitted to the tube.

NOTE — The strength of the springs is not critical but it shall
be sufficient to hold the cover tightly against the tube. The
springs are convenient y fastened to one of the rods and shal I
hook easily onto the other.

4.2 Jacketed Steamer or Pressure Cooker

One of the following is used:

a) Jacketed steamer designed so that the pressure
can be accurately determined and that no water
splashes on to the specimen during the test;

b) Domestic pressure cooker sufficiently large to
avoid water splashing onto the specimen during
the test; the minimum size shall be 230 mm in
diameter and 260 mm high, and it shall be fitted
with an accurate pressure, gauge.

The specimen holder (see 4.1) shall be loosely wrapped
in one layer of polyester film which projects 10 mm
over each end of the tube and is not closed at the ends.

The specimen holder shall be placed in a rectangular
metal container containing ten 1 mm holes equally
spaced along the centre of the bottom. The container
shall be sufficiently deep to reach to 10 mm from the
top of the specimen holder (see Fig. 2). The bottom of
the container shall be slightly concave to ensure that
condensed water drains away rapidly. The container
shall be placed on a stand which holds it 50 mm above
the surface of the water.

NOTE — The quantity of water in the cooker is not critical,
but water to a depth of 30 mm is suggested.
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Expel air from the pressure cooker for2 min before 40 mm X50 mm and made of the same kind of fibre as
raising the pressure. that of the textile to be tested, or as otherwise specified.

4.3 Adjacent Fabrics
In the case of blends, two different adjacent fabrics are
required, corresponding to the two predominant fibres

4.3.1 A multifibre adjacent fabric, complying with of the specimen.

Is 15099. NOTE — If wool is usedasoneof the adjacentfabrics, it may
haveanadverseeffecton thedye in thespecimen,particularly

4.3.2 Two single-fibre adjacent fabrics, complying with underalkalineconditions.
the requirements given in Annex A, each measuring

A
/

‘Ste

A B

1

fabricOuter cover of cotton

Adjacent fobric

Specimen

AdJocent fobric

Six loyers of cotton fobric

\

\ Coppdrcytinder

FIG. 1 SPECIMEN HOLDER
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LTop of cyllnder to project 10 mm
above top of container

PoLyester fl~m to overlap copper

cy(inder by 10 mm at both ends
I 2

FIG. 2 SPECIMENHOLDER IN CONTAINER

4.4 If required, a non-dyeable fabric (for example,
polypropylene).

4.5 Grey scale for assessing change in colour,
complying with IS 768, and grey scale for assessing
staining, complying with IS 769.

5 TEST SPECIMEN

5.1 If the textile to be tested is fabric:

a) attach a specimen lmeasuring 40 mlmx 50 mm
to a piece of the multifibre adjacent fabric (see
4.3. I), also measuring 40 mm x 50 mm, by
sewing along one of the shorter sides, with the
multifibre fabric next to the face of the specimen;
or

b) attach a specimen measuring 40 mm x 50 mm
between the two single-fibre adjacent fabrics (see

4.3.2), also measuring 40 mm x 50 mm, by
sewing along one of the shorter sides.

5.2 Where yarn or loose tibre is to be tested, take a
mass of the yam or loose fibre approximately equal to
one-half of the combined mass of the adjacent fabrics
and take either of two actions mentioned below:

a) place it between a 40 mm x 50 mm piece of the
multifibre adjacent fabric and a 40 mm x 50 mm

piece of the non-dyeable fabric (see 4.4) and sew
them along all four sides (see IS 1025 1); or

b) place it between a40 mm x 50 mm piece of each
of the two specified single-fibre fabrics and sew
along all four sides.

6 PRCX2EDURE

6.1 Mount the composite specimen in the holder
(see 4.1) as shown in Fig. 1.

3
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6.2 Place thehokiercontaining thecomposite specimen
in a jacketed steamer or pressure cooker (see 4.2).

6.3 Steam under one of the conditions given in
Table 1.

Table 1 Steaming Conditions

(C’luuses 6.3 and 7)

‘1’cst >Iaxirnum Duration I’ressurc Temperature
Duration Time

i)f Specified

IIcnting-up “Iemperaturc
Period

,1(in M;n k[% ‘c

(1) (2) (3) (4) (5)

klild 5 5 135 108

I!l[crmediatc 8 10 170 115

Severe Is 20 270 130

NOTE — “ile severe test is intended primarily for wholly

~~nlhetictextiles such as those made from polyamide and
polyester Iibres; it shall not be used for textiles containing
wool.

6.4 When steaming is complete, release the pressure
over a period not exceeding 2 min.

6.5 Open out the composite specimen and dry it by
hanging it in air at a temperature not exceeding 60°C
with the three parts in contact only at one line of
stitching. Condition for 4 h in air in the standard

atmosphere for testing textiles, that is a temperature of
27* 2°C and relative humidity of 65 =t2 percent.

6.6 Assess the change in colour of the specimen and
the staining of the adjacent fabric with the grey scales
(see 4.5).

6.7 Specimens which liberate formaldehyde under
steam pleating conditions shall be tested separately.

NOTE — It should be noted that the papers used in commercial
pleating occasionally contain reducing agents which with
certain types of colouring matter, can produce a much greater
change in colour than thtt occurs under the test conditions.

7 TEST REPORT

The test report shall include the following:

a) Details necessary for the identification of the
sample tested;

b) Numerical ratings for change in colour of the
specimen;

c) If single-fibre adjacent fabrics were used, the
numerical rating for the staining of each kind of
adjacent fabric used (if the fabrics were identical
and showed different amounts of staining, report
only the heavier staining);

d) If a multifibre adjacent fabric was used, the type
ofmultifibre adjacent fabric and the staining of
each type of fibre in the mttltifibre adjacent
fabric; and

e) Steaming conditions (see Table 1).

4
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SPECIFICATION

ANNEX A

(Clause 4.3.2)

FOR SINGLE FIBRE ADJACENT FABRICS

A-1 SPECIFICATION FOR WOOL ADJACENT
FABRIC

The fabric shall have the following properties:

a) Mass per unit area— 125 + 5 g/m2 when

b)

determined in accordance with IS 1964.

Co/our specification—CIE chromaticity
coordinates for CIE standard illuminant Dcj and
CIE 1964 supplementary standard calorimetric
observer (1 0° observer) are determined in
accordance with IS 15098.

x,(, “ 0.337 + 0.002

Y,o = 0.356* 0.002

With the illuminance factor:

Y,O==72&2

The yellowness (G) of the fabric shall be G = 25 * 2
when determined by the formula:

1.301 X,o– 1.149Z10
~. x 100

Y10

.pH of the aqueous extract shall be 7.5 * 0.5 when
determined by the method described in IS 1390.

The mass fraction of residual dichloromethane soluble
matter shall be 0.5 * 0.1 percent when determined by
the method prescribed in Annex B.

The volubility in alkali shall not exceed a mass fraction
of 18 percent determined by the method described in
IS 3429.

A-2 SPECIFICATION FOR COTTON AND
VISCOSE ADJACENT FABRIC COTTON

The fabric shall have the following properties:

a) Mci,ss per unit area— 115 ~ 5glm2 when
determined in accordance with IS 1964.

b) Whiteness value — y,, = 80+ 2

Wlo=73&2

T,, =–1 * 1 (that is –2 to O)

Measurements shall be made with specular included
in accordance with IS 5098, excluding 0/45 (45/0).
Luminance (YIO),Whiteness (W[o)and Tint (Tl,) values
shall be calculated using CIE standard illumi -
nant E)(,$and CIE 1964 supplementary standard
calorimetric observer ( 10°observer) in accordance with
Annex C.

pH of the aqueous extract shall be 7.0 * 0.5 when
determined by the method described in IS 1390.

A-2. 1 Viscose

The fabric shall have the following properties:

a)

b)

Mass per unit area — 140 + 5 g/m2 when
determined in accordance with IS 1964.

Whiteness value — y,O = 85 + 3

W,. = 58*4

T,o=–l * 1 (that is –2 to O)

Measurements shall be made with specular included in
accordance with IS 15098, excluding 0/45 (45/0).
Luminance (YIO),Whiteness ( W,O)and Tint (TIO) values
shall be calculated using CIE standard illuminant Doj
and CIE 1964 supplementary standard calorimetric
observer ( 10° observer) in accordance with Annex C.

pH of the aqueous extract shall be 7.0 * 0.5 when
determined by the method described in IS 1390.

A-3 SPECIFICATION FOR PC) LYAMIDE
ADJACENT FABRIC

The fabric shall have the following properties:

a) Mass per unit area — 130 * 5 g/m2 when
determined in accordance with IS 1964.

b) Whiteness value — y,O = 86* 2

W,. =65*2

T,, =–1 * 1 (that is–2 to O)

Measurements shall be made with specular included in
accordance with IS 15098, excluding 0/45 (45/0).
Luminance (Y,O), Whiteness (WIO)and Tint (TIO)values
shall be calculated using CIE standard illuminant DG~
and CIE 1964 supplementary standard calorimetric
observer ( 10° observer) in accordance with Annex C.

pH of the aqueous extract shall be 7.5 * 0.5 when
determined by the method described in IS 1390.

A-4 SPECIFICATION FOR POLYESTER
ADJACENT FABRIC

The fabric shall have the following properties:

a) Mass per unit area — 130 k 5 g/m2 when
determined in accordance with 1S 1964.

b) Whiteness value — y,O = 86 & 2

W,. = 70*2

T,O=O+ 1 (that is–1 to 1)

5

  
  

 



IS 15433:2003

Measurements shall be made with specular included in
accordance with IS 15098, excluding 0/45 (45/0).
Luminance (YIO),Whiteness ( WIO)and Tint (TIO)values
shall be calculated using CIE standard illuminant DG~
and CIE 1964 supplementary standard calorimetric
observer ( 10° observer) in accordance with Annex C.

pH of the aqueous extract shall be 7.0 * 0.5 when
determined by the method described in IS 1390.

A-5 SPECIFICATION FOR ACRYLIC
ADJACENT FABRIC

The fabric shall have the following properties:

a) Mass per unit area — 135 * 5 g/m2 when
determined in accordance with IS 1964.

b) Whiteness value — y,, = 86 + 2

Wlo= 67*2

T,, = 1 + 1 (that is Oto 2)

Measurements shall be made with specular included in

accordance with 1S 15098, excluding 0/45 (45/0).

Luminance (Ylo), Whiteness (W,O)and Tint (TIO) values

shall be calculated using CIE standard illuminant Dc~
and CIE 1964 supplementary standard calorimetric
observer ( 10° observer) in accordance with Annex C.

pti of the aqueous extract shall be 7.0 ~ 0.5 when
determined by the method described in IS 1390.

A-6 SPECIFICATION FOR SILK ADJACENT
FABRIC

The fabric shall have the following properties:

a) Mass per unit area — 60 + 3 g/m2 when
determined in accordance with IS 1964.

b) Whiteness value — y,O = 91 * 2

W,. =79*3

T,O=–l ● l(thatis–2to 10)

Measurements shall be made with specular included in
accordance with IS 15098, excluding 0/45 (45/0).
Luminance (Y,,), Whiteness (WIO)and Tint (7’,.) values
shall be calculated using CIE standard illuminant DG~
and CIE 1964 supplementary standard calorimetric
observer ( 10° observer) in accordance with Annex C.

pH of the aqueous extract shall be 7.8 * 0.5 when
determined by the method described in IS 1390.

The residual matter, after extraction with diethyl ether,
shall not exceed 0.5 percent when tested in accordance
with IS 4390. The alkali volubility shall not exceed
19 percent (m/m) when determined by the method
described in IS 3429.

A-7 SPECIFICATION FOR SECONDARY
ACETATE ADJACENT FABRIC

The fabric shall have the following properties:

a) Muss per unit area — 160 + 5 g/m2 when
determined in accordance with IS 1964.

b) Whiteness value — y,O = 86 + 2

W,. =69&2

T,, = –1 * 1 (that is –2 to O)

Measurements shall be made with specular includefi in
accordance with IS 15098, excluding 0/45 (45/0).
Illuminance (Y,,), Whiteness (W,,) and Tint (T,,)
values shall be calculated using CIE standard illuminant
Dc~and CIE 1964 supplementary standard calorimetric
observer ( 10° observer) in accordance with Annex C.

pH of the aqueous extract shall be 7.5 * 0.5 when
determined by the method described in IS 1390.
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ANNEX B

(Clause A-1)

DETERMINATION OF DICHLOROMETHANE–SOLUBLE MATTER IN WOOL

B-1 PRINCIPLE

A known amount of wool is extracted in a Soxhlet
apparatus with dichloromethane and then the soluble
matter is calculated, based on the difference in mass
of original specimen and the untreated specimen.

B-2 REAGENTS

B-2.1 Dichloromethane (Methylene Chloride),
bailing range 39 to 41°C. When 100 ml of the solvent
is evaporated, the residue shall not exceed 1 mg.

NOTE — Dichloromethane is toxic, therefore, the room in
which extractions are made shall be adequately ventilated.

B-2.2 Acetone, analytical reagent quality.

B-3 APPARATUS

B-3.1 Soxhlet Extraction Apparatus, assembled with
ground glass joints and protected against the entry of
moisture. The extractor (Barrel) of the Soxhlet shall
conveniently have a capacity of about 200 to 300 ml
and the flask 250 ml.

B-3.2 Water-bath, or other suitable means of low
temperature heating.

B-3.3 Balance, with an accuracy of 0.05 g, preferably
with large scale-pan.

B-3.4 Analytical Balance, accurate to 0.0001 g.

B-3.5 Desiccator

B-3.6 Drying Oven, capable of being controlled at a
temperature of 105 ● 3“C.

B-3.7 Conical Flask, 100 ml capacity.

B-3.8 Funnel

B-3.9 Distillation Unit

B-3.1O Fat-Free Filter Papers

NOTE — Whatman filter paper No. 2 is suitable.

B-4 CONDITIONING AND TESTING
ATMOSPHERE

All tests shall be carried out in standard atmosphere
for testing textiles that is 27 * 2°C temperature and
65* 2 percent relative humidity.

B-5 SAMPLING

The laboratory sample shall be representative of
the bulk of the material and shall be sufficient to
provide two test specimens each of mass approximately
20 g.

B-6 PROCEDURE

B-6.1 Condition the laboratory sample and bring it to
constant mass by exposing it for not less than 24 h in
the standard atmosphere for testing (see B-4).

B-6.2 In the standard atmosphere for testing, prepare
hvo test specimens each of mass 20* 0.05 g. For each
duplicate test, introduce the specimen into the Soxhlet
barrel in such a way that the extract will not carry wool
fibres into the siphon tube and that the level of the top
of the test specimen is below that of the end of the siphon
tube. A particle-free extract maybe secured by one of
the following methods:

a) Insert a glass wool plug at a bottom of the Soxhlet
barrel, effectively covering the exit tube.

b) Pack the test specimen into a Soxhlet thimble
covering with a loose plug of dichloromethane-
extracted cotton wool.

c) Enclose the test specimen in a lightweight woven
of knitted dichloromethane-extracted fabric.

Check that the extraction flask and filter are free from
fatty. If a water-bath is used, heat it to approximately
45”C. Assemble the flask and Soxhlet barrel. Pour into
the barrel sufficient dichloromethane (see B-2.1) to
cause first siphoning, together with a small excess.
Complete the assembly of condenser, Soxhlet barrel,
flask and heating device. Check that all joints are tight.
Adjust the heating so that satisfactory siphoning occurs
at the rate of not less than 6 cycles per hour. After 20 to
24 siphoning, add additional solvent, if desired. Reject
any test in which the siphoning does not function
correctly.

B-6.3 Filter the contents of the extraction flask,
previously concentrated (if necessary) to approximately
25 ml, through filter paper (see B-3.1O) into a tared
100 ml conical flask (see B-3.7) which is heated on a
boiling water-bath, but not in direct contact with the
water. A sintered glass Bucher filter may be used in
lieu of filter paper. Wash the extraction flask and filter
with three separate 10 ml portions of dichloromethane.
Before the last washing, cut off the edge of the paper
and place it at the bottom of the cone to facilitate
washing. Check that the extraction flask and filter are
free from fatty matter by washing with a further 10 ml
portion of dichloromethane, which is collected
separately and then evaporated on a watch glass. If
any fatty residue appears, continue washing until the
extraction flask and filter are free from fatty matter.

B-6.4 When the distillation of the dichloromethane is
completed, detach the conical flask and heat on the

7
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water-bath for a further 5 min. If droplets of water
are present in the flask, add 2 to 5 ml of acetone
(we B-2.2) and heat on the water-bath, repeating the
process if necessary until no water is visible.

B-6.5 Heat theconical flask for30min in the drying
over (see B-3.6) at 105 + 3°C or in a vacuum over and
then introduce, for a few seconds, a tube connected to
a pump so as to suck out vapour from the flask.

B-6.6 Finally, heat for a further 5 min in the oven and
place in the dessicator (see B-3.5). Determine the mass
of the flask and contents and hence the mass of the
dichloromethane-soluble extract.

B-6.7 If the result is to be expressed on the dry mass of
the test specimen, determine the dry mass of the
extracted test specimen by heating to constant mass at
a temperature of 105 * 3°C, preferably in ventilated
enclosure.

B-7 EXPRESSION OF RESULTS

B-7. 1 The dichloromethane-soluble extract is given,

as a percentage of the conditioned
greased specimen, by the formula :

100 m,

20–m,

where

mass of the de-

m,= mass, in g, of the dichloromethane-soluble
extract.

B-7.2 The dichloromethane-soluble extract is given,
as a percentage of the dry mass of the de-greased
specimen, by the following formula :

100m,

mz

where

m,= mass, in g, of the dichloromethane-so lttble
extract; and

mz = dry mass, in g, of the extracted test specimen.

ANNEX C

(Ckwses A-2 to A-7)

METHOD OF INSTRUMENTAL ASSESSMENT OF WHITENESS

C-1 PRINCIPLE

The chromaticity coordinates .x,,, y,,, and the Y,,
tristimttltrs values are calculated from the spectral
radiance factors of the specimen and converted into a
whiteness value. If these cannot be calculated, the x,y,
Yvalues may be used instead. The redness/greenness
tint factor may also be determined.

C-2 APPARATUS

Spectrophotometer, that irradiates the specimen with
light resembling standard Illttminant D65.

C-3 TEST SPECIMEN

The specimen shall consist of number of layers
sufficient to ensure that the addition of another layer
does not alter the spectml radiance factors.

C-4 PROCEDURE

C-4. 1 Measure the spectral radiance factors of the test
specimen with a spectrophotometer.

c-~.~ Calclllate the xIO, _vi~ and .Yl~ values Llnder
llluminant D6, using the colour matching functions.

C-4.3 Calculate the whiteness value W,, from the
equation

1)’,(,‘- }’,,,+ 800 (0.313 8 –X,o) + 1700 (0.331 O–y,,)

If required, calculate the tint factor TW,0 from the
equation

T~, ,0= 900 (0.313 8 –X,o) – 650 (0.331 O–ylO)

If x, y, Yvalues have been obtained the corresponding
equations are

W = Y+ 800 (0.312 7–x) + 1 700(0.329 O–y)

TW= 1000 (0.312 7–x) + 650 (0.329 O–y)

NOTES

1 The perfect diffuser has whiteness values, W,, and W of
10 000. The higher the whiteness value, the greater the
indicated whiteness.

2 The tint formulae are based on the empirical result that
lines of equal tint run approximately parallel to the lines of
dominant wavelength 466 nm in the X,{),y,,,and~ chromaticity
diagram. The perfect diffuser has tint factors, ~,,,. or ~,, of
zero, This corresponds to a dominant wavelength in the blue
region of the spectrum at 466 nm. Positive values of T,, ,(,or
~, indicate greenness; negative value, redness.

3 The test method provides relative, but not absolute,
evaluations of whiteness and is restricted to specimens which
are measured on the same instrument or instruments known to
give values which are acceptably close. The application of
the formulae is restricted to samples whose values of W,,, or
Wand TV,0or ~, lie within the following limits:

W,{}or W greater than 40 and less than 5 Y,{,-280 or 5 Y-280;

T,,,,,,or TMgreater than –3 and less than +3.
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stwP. P. NAIDU

SHRIRAMA YADAV (Ahernafe)
SHRINISHKAMKASTURIA

SHRIS. C. JAIN(Alternate)
SHRIB. R. VERMA

SHRIP. K. HOME(Alternafe)
SHRIS. K. PATRA

SHRIR. A. LAL (Alternate)
REPRESENTATIVE

SHRIULHASNIMKAR
SHRIS. VARDARAJAN(Alternate)

SHRIV. S. CHALKS
SHRIR, CHJNRAJ

SHRIRAJEN~RAGAIKWAD(Alfernate)
SHRIMATIM. V, RANE

PROFS, K. LAGA

PROFS. S. CHINCHWADA(Alternate)
SHRIN. SA71SHRAO

SHRIA. S. GORE(A [fernafe)
SHRIS. V. SOUDAGAR

SHRIMAHESHSHARMA(Alternafe)

St{m A. V. AFINI
SHRIC. J. KOLGAONKAR(Aherna[e)

DR U. V. V~As

SHRIJ. P. DESHPANDE(Alfernaie)
SHRIK. S, TARAPOREWALA

SHRID. L. SHAH(Al[ertrate)
SHR1K, P. 3ANAKIRAMAN

PROFG. W, Josm
PROFK. D. GAWAND(Ahernate)

SHRJMATJG, P. RANE
SHRJV, C. PANSE(AlternaIe)

SHRJM, D. DIXIT

SHRJP. BHATNAGAR.Director and Head (TXD)
[Representing Director General (E.r-o@io)]

Member Secretary
SHRIARUN SINGH

Joint Director (TXD), BLS
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Bureau of Indian Standards

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote harmonious
development of the activities of standardization, marking and quality certification of goods and attending to
connected matters in the country.

Copyright

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form
without the prior permission in writing of BUS.This does not preclude the free use, in the course of implementing
the standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to
copyright be addressed t~ the Director (Publication), BIS.

Review of Indian Standards

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed
periodically; a standard along with amendments is reaffkmed when such review indicates that no changes arc
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of
‘BIS Catalogue’ and’ Standards: Monthly Additions’.

This Indian Standard has been developed from Dot: No. TX 05 (0491).

Amendments Issued Since Publication

Amend No. Date of Issue Text Affected

BUREAU OF INDIAN STANDARDS

Headquarters:

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002 Telegrams: Manaksanstha

Telephones: 23230131,23233375,2323 9402 (Common to all offices)

Regional Offices: Telephone

Central :

Eastern :

Northern :

Southern :

Western :

Branches :

Manak Bhavan, 9 Bahadur Shah Zafar Marg
{

23237617
NEW DELHI 110002 23233841

1/14 C.I.T. Scheme VII M, V.I.P. Road, Kankurgachi
{

23378499,23378561

KOLKATA 700054 23378626,23379120

SCO 335-336, Sector 34-A, CHANDIGARH 160022
{

603843
609285

C.I.T. Campus, IV Cross Road, CHENNAI 600113
{

22541216,22541442
22542519,22542315

Manakalaya, E9 MIDC, Marol, Andheri (East)
{

28329295,28327858
MUMBAI 400093 28327891,28327892

AHMEDABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. FARIDABAD.
GHAZIABAD. GUWAHAT1. HYDERABAD. JAIPUR. KANPUR, LUCKNOW. NAGPUR.
NALAGARH. PATNA. PUNE. RAJKOT. THIRUVANANTHAPURAM. VISAKHAPATNAM.

Printed at Simco Printing Press, Delhi

  
  

 


