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Indian Standard
| SPCIFICATION FOR
MOULDED RUBBERIZED COIR CUSHIONING

0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards Institution
on 18 August 1984, after the draft finalized by the Coir and Coir Products

Cantinnal f"nmm-ﬂma had been annroved by the Textile Division Council
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0.2 This standard covers requirements for moulded rubberi d
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TC/2449 Specification for Rubberized coir sheet’, issued by the Chief
Inspectorate of Textiles and Clothing, Ministry of Defence, Government
of India.

0.4 For the purpose of deciding whether a particular requirement of this
standard is complied with, the final value, observed or calculated, express-
ing the result of a test, shall be rounded off in accordance with 1S : 2-
1960.1 The number of significant places retained in the rounded off vaiue
should be the same as that of the specified value in this standard.

1. SCOPE

1.1 This standard prescribes ) requi.rcrpents and methods of test for
resilient moulded rubberized coir cushioning for use as seats, backrests and
other cushionings.

1.2 Tt does not cover rubberized coir sheets which is covered in 1S: 8391-
1977%, or other articles made from rubberized coir such as fabricated
articles, rubberized coir sheets enclosing springs, industrial and packing
materials.

2. TERMINOLOGY
2.0 For the purpose of this standard, the following definitions shall apply.

sSpecification for rubberized coir sheets for cushioning.
1Rules for rounding off numerical values ( revised ).
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2.1 Moulded Rubberized Coir — A resilient product of porous structure
containing curled coir fibre coated and bonded with natural rubber,
synthetic rubber or a combination of both containing suitable ingredients

and formed to the desired size and shape in moulds and vulcanized for
the final set.

2.2 Indentation Hardness Index — The indentation hardness index is the
load in kg required to produce an indentation equivalent to 40 percent

of the original thickness of the sample measured by the method described
in Appendix D.

2.3 Lot — All rubberized coir products of the same size and shape, manu-
factured under similar conditions shall constitute a lot.

2.4 Sample — That part of the lot which is drawn to represent the lot.

2.8 Test Specimen — A piece taken from the sample for use in a physical
or chemical test.

3. MATERIAL

3.1 Moulded rubberized coir products shall be manufactured using coir
fibre curled to effectively utilize the resiliency of the fibre material, the
fibres being bonded to cach other by vulcanized rubber utilizing rubber
latex containing vulcanizing ingredients and suitable antioxidents of such
nature and quality that the finished product complies with the requirements
of this spccification.

3.2 Reinforcement of Edges — The moulded rubberized coir cushions shall
be reinforced at the edges with strips of latex coated curled coir fleeces
up to 25 mm width at the edges and the apparent density at the edges as
determined by the method described in Appendix B shall not exceed 120
g/dm® for seats and 100 g/dm? for backrests.

4. MANUFACTURE, WORKMANSHIP AND FINISH

4.1 Moulded rubberized coir products shall be of resilient nature and
porous structure and shall have reinforced edges up to 25 mm width at the
edges alround. The surface of the cushions shall be provided with calen-
dered surface with higher rubber latex content, at least about 2 mm deep
on all sides other than bottom and shall present uniform appearance
throughout and shall not contain Joose fibres or voids. Any special
characteristic other than those prescribed in the specification, which may
be desired for specific application, shall be as agréed to between the
purchaser and the supplier,

4.2 The moulded rubberized coir products shall present uniform appear-
ance and shall not contain loose fibres or voids,

4
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4.3 Due to manufacturing conditions the material may have to be altered
or repaired. The altered material shall be acceptable provided the material
sued in such repairs or alteration is of the same composition and quality
as the original product and provided such alterations do not affect the
requirements given in the specification.

4.4 Odour — The odour of moulded rubberized coir shall be as mild as
possible and shall not be objectionable.

5. SHAPE AND DIMENSIONS

5.1 Moulded rubberized coir products may be supplied in any size and
shape.

5.2 The dimensions of moulded rubberized coir products when tested
according to the method prescribed in Appendix C shall be as specified by
the purchaser subject to tolerance given below:

Length or width Permissible Tolerance
mm
Uptolm +5
lto!l'Sm +7
Over 1'5m +9
Thickness
Thickness up to 12 mm ' +3
Over 12 mm up to 38 mm +6
-3
Over 38 mm +12
-5

6. PERFORMANCE REQUIREMENTS

6.0 Sandard Conditions — The sample selected and prepared for test
as in Appendix A shall be conditioned for a minimum period of 24 hours
at 27 4+ 2°C and 65 £ 5 percent relative humidity ( see IS : 196-1966* )
prior to testing and testing shall be in the same atmosphere, when the test-
ing cannot be carried out in the same atmosphere, then the testing shall be
commenced within' 2 minutes of withdrawal of specimen from the condi-
tioning atmosphere.

6.1 Indentation Hardness — When tested according to the method given in
Appendix D, moulded rubberized coir products shall have the indentation
hardness as given below unless otherwise agreed to between the supplier
and the purchaser.

*Specification for atmospheric conditions for testing.
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Indentation Hardness Index

Seat cushions of 50 mm thickness and above 10

Backrests of 50 mm thickness and above 38 } + 20 percent

6.2 Apparent Density

6.2.1 The apparent density of the moulded rubberized coir seat cushions
and Backrests below 50 mm thickness shall be as follows when tested
according to Appendix B:

Apparent Density, g/dm®

Seat Cushions 100

Backrests 90 § + 15 percent

6.2.2 The apparent density of the moulded rubberized coir seat cushions
and backrests of 50 mm thickness and above shall be as follows when
tested according to Appendix B: :

Apparent Density g/dm*

Max
Seat Cushions 100
Backrests 80

6.2.3 The apparent density of the material at the edges of the cushions
up to 25 mm portion from the edges shall not exceed 120 g/dm® for seats
and 100 g/dm? for backrests.

NoT1e — For mouldings of irregular shape the mass per piece shall be as prescribed
by the buyer.

6.3 Resistance to Ageing — When tested according to the method prescrib-
ed in Appendix E, the indentation hardness of sample after ageing shall
not vary by more than + 20 percent of the value obtained with unaged
sample,

6.4 Resistance to Flexing — When tested according to the method given
in Appendix F, the indentation hardness of the test specimen shall not
Vﬁw by more than 4 25 percent. This shall be calculated on the resultant
thickness.

6.5 Compression Set — The compression set of the sample determined by
the method prescribed in Appendix G, shall not exceed 25 percent. When
tested under normal atmospheric conditions the compression set shall not
exceed 15 percent after 3 hours of recovery,

f
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6.6 pH Value — pH value of aqueous extract of the material when deter-
mined by the method prescribed in Appendix H, shall be within 5 to 8'5.

6.7 Chloride Content — The chloride content of the material calculated as
chlorine when determined by the method prescribed in Appendix H, shall
not exceed 0'3 percent by mass.

6.% Sulphate Content — The sulphate content of the aqueous extract of
the material prepared as in H-2 and tested by the meihod prescribed in
IS : 2317 - 1975* shall not exceed 0°2 percent by mass.

7. MARKING

7.1 Moulded rubberized coir products shall be legibly and indelibly marked
or a label giving the following particulars shall be attached to it:

a) Grade,
b) Dimensions,

¢) Manufacturer’s name, initials, trade-mark or any other identi-
fication mark.

7.1.1 The products may be marked with the ISI Certification Mark.

Note — The use of the TSI Certification Mark is governed by the provisions of
the Indian Standards Institution ( Certification Marks ) Act and the Rules and
Regulations made thereunder. The I1SI Mark on products covered by an Indian
Standard conveys the assurance that they have been produced to comply with the
requirements of that standard under a well-defined system of inspection. testing and
quality control which is devised and supervis:=d by ISl and operated by the producer.
ISI marked products are aiso continuous!y checked by ISI for conformity to that
standard as a further safeguard. Details of conditions under which a licence for the
use of ISI Certification Mark may be granted to manufacturers or processors, may
be obtained from the Indian Standards Instiwution.

8. PACKING

8.1 The moulded rubberized coir preducts shall be packed as agreed to
between the purchaser and the supplier.

9. INSTRUCTIONS FOR STORAGE

9.1 Moulded rubberized coir products shall be kept in well ventilated
store in an atmosphere free from the products of combustion from any
heating appliance and free from solvent vapours out of contact with damp
surface., Under no circumstances shall the product be stored in direct from
sunlight or exposed to ultraviolet light. When products are stacked in
stores, care shall be taken to avoid undue compression or distortion.

*Method for gravimetric determination of sulphates ( first revision ),

7
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10. SAMPLING AND CRITERIA FOR CONFORMITY

10.1 Unless otherwise agreed to between the buyer and the seller, the
number of rubberized coir cushions selected from a lot shall be according
to columns | and 2 of Table 1. The cushions shall be selected at random
and in order to ensure the randomness of sclection, methods given in
IS : 4905 - 1968* shall be followed.

Siigia Uv 20V

TABLE1 SAMPLE SIZE

Lot SizB NoO. or CUSHIONS TO BE SELBCTED SuB-SAMPLE SIZB
(0} ¢ 3)

Up to 100 5 1

101 to 300 8 2

301 to 500 13 2

500 and above 20 3

10.2 The cushions selected according to 10.1 shall be inspected for dimen-
sions that is, length, width and thickness. The lot shall be considered
conforming to the requirements of the dimensions if all the cushions

satisfy the relevant requirements.
10.3 From the lots found satisfactory for dimensions, the number of
cushions to be taken for physical and chemical tests shall be according 10
column 3 of Table 1. One test specimen shall be prepared for testing of
each of the characteristics. In case the size of the cushion is not adequate

uaily
for drawing the test specimen, additional cushions may be drawn.

10.4 The lot shaii be considered conforming to the requirement of the
standard if all the test specimens meet the relevant requirements,

APPENDIX A

$L5E

METHOD OF PREPARATION OF THE TEST SAMPLE

A-1. The specimen shall be cut to size 100 X 100 mm as far as
possible from the centre of the sampling piece leaving a minimum of 50
mm width all around. For determination of apparent density at the edge,
the test specimen shail be 100 mm long and 25 mm wide aiong the edges
of the sample lcaving 50 mm from the corners. Wherever practicable
apparent density shall be determined on the whole sample.

appaitiie Bval

’M;hods for random sampling.
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A-2. In case of over size samples which are not amenable for being
accommodated in the conditioning chamber, suitable portion of the sample
large enough to be contained in the chamber and adequate to reflect the
characteristics of the sample may be cut and conditioned.

A-3. When differences due to the difficulty in obtaining suitable test
pieces from the finished product arise, the manufacturer and the purchaser
may agree on acceptable deviations.

A-4. Test shall be carried out not before 48 hours after vulcanization of
the sample. The samples and test pieces shall be protected from light as
completely as possible and from any stress or strain whenever they are
not actually in the process of being tested.

APPENDIX B
( Clauses 3.2, 6.2.1 gnd 6.2.2)

METHOD FOR DETERMINATION OF APPARENT DENSITY
B-1. METHOD

B-1.1 Determine the length, width and thickness of the test sample as
described in Appendix C.
B-1.2 Weigh the test sample correct to 0'1 g.

B-1.3 Determine the density of the specimen by dividing the mass in
grammes by the volume in cubic decimetre.

B-1.4 In the case of mouldings of irregular shape that are not amenable
to measurement of volume the apparent density shall be determined on
the mass and volume of a test specimen of appropriate size cut out from
suitable location of the sample.

B-1.5 To determine the apparent density at the edges, the test specimen
shall be 100 mm long and 25 mm wide along the edges; the length, width
and thickness being determined to the nearest millimetre. Weigh the test
specimen correct to 0°1 g and determine the density by dividing the mass
in grams by volume in cubic decimetres.

APPENDIX C
( Clauses 5.2 and B-1)
METHOD OF TEST FOR MEASUREMENT OF DIMENSIONS
C-1. DETERMINATION OF LENGTH AND WIDTH
9
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C-1.1 Measure the length and width of the sample using a steel rule
nearest to 1 mm, ensuring the measurement along the line perpendicular
to opposing faces of the sample.

C-2. DETERMINATION OF THICKNESS

C-2.1 A test specimen 100 X 100 mm cut out from the sample leaving
a minimum width of 50 mm all round shall be placed between two larger
horizontal plates suitably loaded so as to obtain the original thickness of
the moulded cushioning. The distance between the plates is determined at
about the middle of each side correct to the nearest millimetre and the
average of four readings taken as the thickness of the sample.

C-2.2 The thickness shall be measured with reference to the order and or
the drawing accompanying the order. In the absence of the order and or
the drawing accompanying the order the thickness shall be measured with
reference to the declaration by the manufacturers.

APPENDIX D
( Clauses 2.2, 6.1, E-2.2 and F-4.1 )

METHOD FOR DETERMINATION OF INDENTATION
HARDNESS

D-1. SAMPLE

D-1.1 Cut out a test specimen measuring 100 X 100 mm leaving a
space of 25 mm from the edges of the whole piece, from the portion where
the original thickness was measured as per C-2.2.

D-1.2 Sample shall not be tested less than 48 hours after having been
vulcanized. They shall be stored for 24 hours immediately before testing,
at a temperature of 27 4 2°C and 65 + 5 percent relative humidity.
The test shall also be conducted under similar conditions.

D-2. APPARATUS

D-2.1 The testing apparatus shall be capable of applying an indentor in
such & way that the load applied on the sample shall be at the rate of
0°5 kgf/min and shall have a dial scale platform balance of suitable
capacity for measuring the load required to produce the specified inden-
tation. The sample shall be placed on the smooth flat horizontal surface
of the platform of the dial scale balance, the surface of the platform being
larger than the size of the sample. ‘

10
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D-2.2 The essential parts of the testing apparatus ( see Fig. 1) are an
adjustable indentor of the dimension specified in D-2.2.1, which can be
moved vertically up or down by a threaded shaft working through a
sleeve of same pitch and dimension, operated by a hand wheel. The
sleeve is fitted to a framework which rests on the horizontal surface of a
table without having contact with the platform of a dial scale balance of
20 kg capacity graduated in 50 g sub-division. The thickness of the
sample can be measured by means of a pointer mounted on the indentor

T
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with suitable guides and sliding in front of a vertical scale graduated in
millimetres. | he pointer is so adjusted that when the indentor touches
platform of the balance, the reading of the pointer on the scale is zero.

D-2.2.1 Indentor — A 105 X 105 mm mild steel plate of 3 mm thick-
ness shall constitute the indentor, fitted to the threaded shaft by a ball and
socket joint, so that the surface of the indentor can adjust itself to the
contour of the test specimen.

D-3. TEST PROCEDURE

D-3.1 The test specimen shall be of size 100.X 100 mm cut out from
the portion where the original thickness was determined. Raise the inden-
tor to a height greater than the thickness of the sample and place the
sample over the platform of the balance below the indentor. Lower the
indentor by rotating the handle so as to press the sample to its original
thickness as determined in C-2.1 and note the load as W,. Gradually lower
the indentor to apply a load at the rate of 0'5 kgf/min until the sample is
pressed to 60 percent of its original thickness. The load recorded is to be
noted as W,;. The difference betwcen W, and W, shall be taken as
indentation hardness index of the specimen.

APPENDIX E
( Clause 6.3 )

METHOD FOR DETERMINATION OF RESISTANCE TO
AGEING

E-1. GENERAL

E-1.1 The ageing test consists in subjecting samples to controlled deterio-
ration by air at elevated temperature and atmospheric pressure after which
the physical properties are measured and compared with those of unaged
samples. The deterioration is measured by the observed change in the
physical properties concerned in the service application of the article as
determined by visual examination.

E-1.2 The sample used in any of the ageing test shall be that required for
the particular determination which is to be employed for measuring the
cffect of ageing exposure. Only samples having approximately the same
dimensions shall be compared with each other.

12
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E-2. PROCEDURE

E-2.1 Arrange for an air oven of such size that the total volume of test
pieces does not exceed 10 percent of the free space in the oven. Make
provision for suspending samples so that they are not within 12 mm of
cach other or the oven sides. Control the temperature of the oven
thermostatically so that the test pieces are kept at 704-2°C. Place
thermometer near the centre of the oven to record the actual ageing
temperature. :

E-2.2 Adjust the oven to 70 4- 2°C. Place the test pieces in the oven
adjusted as indicated in E-2.1. Arrange the test piecces so that they are
stationary, free from strain, freely exposed to air an all sides and not
exposed to light. Continue the ageing for 48 hours, Test the unaged test
picce within the same 24 hours period as that in which ageing commences.
At the completion of the ageing period, remove the test pieces from the
oven and place on a flat surface to cool at room temperature. Allow them
to cool for not less than 24 hours. Measure the indentation hardness of the
aged sample as in Appendix D.

APPENDIX F
( Clause 6.4)

METHOD FOR DETERMINATION OF RESISTANCE TO
FLEXING

F-1. METHOD

F-1.1 The method involves submitting a sample to continued flexing with
an indentor for 250 000 cycles at the rate of 4 cycles sec and measuring the
loss in hardness.

F-2. SAMPLE

F-2.1 Cutout a test specimen measuring 100 X 100 mm, leaving 25 mm
from the edges of the whole piece from a region where the original thickness
was determined.

F-2.2 Sample shall not be tested less than 48 hours after having been vul-
canized. They shall be stored for at least 24 hours immediately before
testing, at a temperature of 27 + 2°C and 65 4+ 5 percent relative humidity.
The test shall also be conducted under similar conditions.

13
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F-3. APPARATUS

F-3.1 The cssential part of one apparatus ( see Fig. 2 ) which has been
fund suitable, consists of an indentor of dimensions specified in F-3.2,
conne cted through a threaded adapter and held by a locking nut to a push
rod: This push rod is constrained to move vertically by fixed sleeves and
is driven vertically by a motor which rotates a crank disc. the crank disc
and push rod being joined by a connecting rod. This connecting rod is
adjustably mounted in a radial slit in the crank disc, the length of the
strokes therefore, being adjustable. The motor is mounted upon a steel
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beam above the table upon which the specimen to be tested is placed. A
square frame made of mild steel angles with a clear internal dimension of
107 X 107 mm is positioned on the table just below the indentor to
prevent lateral movement of the specimen in the course of its repeated
flexing by the indentor. The fixtures are adjusted for effecting 4 flexes/s. A
revolution counter is attached to the machine to record the number of
flexes for the specimen.

F-32 A 105 X 105 mm mild stcel plate of 3 mm thickness shall
constitute the indentor.

F-4. PROCEDURE

F-4.1 Measure the thickness of the sample as described in C-2. Deter-
mine the hardness Index as given in Appendix D. Adjust the stroke of the
crank shaft for a depression of the indentor by a distance equal to 40
percent of the original thickness of the sample, This is done by adjusting
the position of the connecting rod in the crank disc. Raise the indentor to
the topmost position of the stroke and place the test specimen in the mild
steel angle box below the indentor. Place wooden blocks of suitable thick-
ness below the specimen to ensure that the top surface of the specimen is
in contact with the bottom side of the indentor when the indentor is at the
topmost position of the stroke. Subject the specimen to flexing at a rate of
4 flexes per second. After flexing 250 000 cycles, allow the sample to
remain for 30 minutes. Thereafter, determine the indentation hardness by
test described in Appendix D. This variation in the indentation hardness
is calculated as percentage of the initial hardness index.

APPENDIX G
( Clause 6.5)

METHOD FOR DETERMINATION OF COMPRESSION SET
G-1. METHOD

G-1.1 The compression set under constant deflection is the residual strain
in a test piece after it has been strained under compression to a given
extent for a given time and then allowed to recover for a given time, the
temperature being substantially constant during the test.

G-1.2 The test piece shall be of size 100 X 100 mm,
G-2. APPARATUS

G-2.1 The compression device shall consist of two flat steel plates between
the parallel faces of which the test piece is compressed. Steel spacers in the

15



IS : 11060 - 1984

form of bars and of thickness such as to give the required 40 pcrccnt
compression shall be provided to control the thickness of the test piece
during the test

SeLiiiip AL LS.

G-3. PROCEDURE

G-3.1 Measure accurately the initial thickness of the test piece as in C-2.

Compress the test piece by 40 percent of its original thickness between the

parallel steel plates, which shall be larger than the test piece. Use steel
spacers, between the plates, sufficient clearance being allowed for tilting of
the test piece and care being taken to avoid displacement of the test piece.
After being compressed for 22 hours at a temperature of 70 + 2°C,

remove the test piece from the clamp while still at the test temperature and

allow to recover for 3 hours at room temperature. Then measure the
thickness of the test piece again. Test at least two test pieces and take the

average of test results.
G-3-1.1 Calculation — Calculate the compression set as follows:

. . —T
Compression set at constant strain, percent ==—%— % 100

where
¥, = original thickness of the test piece, and

T, = thickness of the test piece after recovery.

APPENDIX H
{ Clauses 6.6 and 6.7 )

METHOD FOR DETERMINATION OF pH VALUE AND
HLORIDE CONTENT

H-1i
H-1.1 Draw a square piece of rubberized coir product weighing about 10 g.

H-2. PREPARATION OF AQUEOUS EXTRACT

H-2.1 Cut the piece taken into about 5 mm square pieces and weigh.
Transfer to a clean, chemically resistant glass flask, fitted with ground glass
joint for reflux condensor. Add distilled water ( see IS : 1070-1977* )
weighing 20 times the mass of the rubberized coir under test, to the flask.
Fit the flask to the reflux condensor and heat the contents of the flask to
boil. Continue boiling for one hour. Remove the flask and close while the
liquid is still boiling gently using a clean ground glass stopper. Cool to

room temperature.

Q222 R PSE

*Specification for water for general laboratory use ( second revision ).
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H-3. DETERMINATION OF pH VALUE

H-3.1 Transfer a portion of the water extract to the electrode of pH meter
and determine the pH.

H-4. DETERMINATION OF CHLORIDE CONTENT
H-4.0 Principle — Chlorides are determined volumetrically by titration
with standard silver nitrate solution.
H-4.1 Reagents
H-4.1.1 Calcium Carbonate
H-4.1.2 Standard Silyer Nitrate Solution — 01 N.

H-4.2 Procedure — Take a portion of the aqueous extract prepared as
in H-2. Neutralize with calcium carbonate tilla pale yellow colour is
obtained ( usually 0'5 g is sufficient ). Titrate with standard silver nitrate
solution till a red colour is obtained.

H-4.3 Calculation

3546 (Vi—V:) N
w

Chloride ( as Cl ), percent by mass =

where

¥, = volume ( ml) of standard silver nitrate solution used in the
titration with the material,

Vs = volume ( ml ) of standard silver nitrate solution used in the
blank determination,

N == normality of standard silver nitrate solution,and
W = mass ( g ) of the material taken for test.

1Y
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INDIAN STANDARDS

ON

COIR AND COIR PRODUCTS

IS :

898 - 1964
1693 - 1974
1858 - 1968
2295 - 1964
2331 - 1968
2955 - 1964
2956 - 1964
2957 - 1964
2958 - 1964
4797 - 1968
7275 - 1974
8391 - 1977

Reted coir fibre ( revised )

Door mats — rod ( second revision )

Door mats, creel, bit and fibre ( second revision )
Superior ANJENGO type yarn

Handloom coir mattings, mourzouks and carpets ( first revision )
Coir mattings for cricket pitches

Coir mats for gymnasia

Sinnet mats

Corridor mats

Loop mats

Handloom ribbed coir matting/mats

Rubberized coir sheets for cushioning

9308 ( Part 1) - 1979 Mechanically extracted coir fibre

Part 1 Bristle coir fibre

9308 ( Part 2 ) - 1979 Mechanically extracted coir fibre

Part 2 mattress coir fibre

9308 ( Part 3) - 1979 Mechariically extracted coir fibre

Part 3 Decorticated coir fibre
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