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Indian Standard

SPECIFICATION FOR
FIBRE INSULATION BOARDS

0. FOREWORD

0.1 This Indian Standard was adopted by the [ndian Standards Institution
on 17 September 1965, after the dralt finalized by the Wood Products

Sectional Committee had been approved by the Civil Engineering Division
Council.

0.2 Fibre insulation boards of various types are being used in increasing
quantities as an Insulation material and are also {inding use as acoustic
boards This standard is intended to classify the various types of insulation

boards and to lay down the essential requirements for such type of hoards
for general pw poses,

0.3 In the formulation of this standard duc weightage has been given to
international co-ordination among the standards and practices prevailing
in different countries in addition to relating it to the practices in this field

in this countiy. This has been met by basing the standard on the following
publications:

[ 1-GP-2 Fibreboard; insulatung. Canadian Goverarnent Specifications
Board.

JIS A-390%1961 Insulation hbreboards.  Japanese Standards Asso-
clation,

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 or analysis, shall be roraded off in accordance with
18 :2-1960*, 'T'he number of significant places retained in the rounded off
value should be the same as that of the specified value in this standard.

1. SCOPE

1.1 This standard covers fibre insulating hoards made of wood or sugar-
cane fibre.

*Rules for rounding off numerical values { recesed ).
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1.2 Tt also covers the following special types of fibre insulation boards:

a} Bitumen-Bonded Fibre Insulating Board, and
) Flame-Retardant ‘I'reated Fibre Insulating Board.

2. TERMINOLOGY
2.0 Vor the purpose of this standaid, the following definitions shall apply.

2.1 Fibre Insulation Board — Insulation hoard of a homogeneous or
laminated nature, made of wood or any other lignocellulosic material, like
bagasse, [ has generally a density not cxceeding 004 kgfem?, a nominal
thickness of not less than 9 mm and a thermal conductivity not exceeding
36 k cal'cmfm?*h°C ( or 0°65 mW fcmedeg }.

2.2 Bitumen-Bonded Fibre Insulation Board — Insulation board
generally made of wood fibre or sugarcane fibre, and manufactured either
by bitumen sizing at the pulp stage, or impregnated bitumen in the finished
board, or with multiple layers of insulation board bonded together with
bitumen to a thickness of not less than 12 mm.,

2.3 Flame-Retardant Treated Fibre Insulation Board -— Insulating
hoard that has been treated to reduce the rate of flame spread across the
surface.

3. DIMENSIONS AND TOLERANCES

3.1 The boards shall be rectangular and, unless otherwise specified, shall
have square edges. The dimensions shall he subject 1o the tolerances
given in Table 1. 'The mean thickness shall be determined by the method
described in Appendix A.

4. REQUIREMENTS

4.1 Density — The mean density of the boards, determined by the method
described in Appendix A, shall not exceed (1 gfem?,

4.2 Transverse Strength — When determined in the manner described
in Appendix B, the mean breaking load, of the cighteen rectangular test pieces
marked X, X, uand X, and ol the erzhteen rectangular test pieces marked
Ly, £oand L, in Vg, VA, 1B and £C, each test piece measuring 20 % 10 cm,
shall be notless than the appropriate values given in Table 2. the mean
of each group beiny determined separately,

4.3 Water Absorption - The mean water absorption ol six rectangular
test pieces, marked ‘W’ in Fig. 1 A, 1B and 1C, each measuring 20 x 10 em
when determined in the manner described in Appendix C shatl be not
more than the appropriate values given in Table 3,

4
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TABLE 1 DIMENSIONS AND TOLERANCES

{ Clause 3.1)
I'vprE oF Boanp Nowmwar ToLeRaNCE LENGTH WiIiDTRE  TOLERANCE o
THICE- o THICK. LxNGTH AND
NESS NEBS WipTH
mm min [4 )] im
Fibre 1nsulation 9 t()‘?fb] 365, 300, 180, 150, 120 cm and
oard, ordinary or 12 +0 75 270, 240, 120, 100,  below:
flame-retardant 18 ;tI'O(Ji 214, [80, W, 60, +3 mm
type 1 25 *1-25 130, 120, 45 and Above 120 cm:
160, 90, 30 +6 mm
Bitumen-bonded 9 + 050 60, 45
fibre insulation 12 +050 and 30
board 18 +0:75)
25 +0:75 ]

TABLE 2 MINIMUM MEAN BREAKING LOAD

(Clame 4 2)
Tyex 0F Boanp Nomimar THick- MINIMUM MEAN APPROX MopULUg
NESS Bagaging Toap oF RUFTURE FOR
Nosiwal Tarox-
HEAS
mm kg kgfem®
9 72 20
Fibre insulation hoard, 12 12:8 20
ordinary or flame.re. 18 230 t6
tardant tvpe 2% 140 16
9 13-0 18
Bitumen-bonded  fibre 12 230 318
insulaticn board 18 450 32
29 860 32

4.4 Thermal Conductivity — The thermal conductivity of fibre insula-
tion boards, when determined by cither of the methods prescribed in
Appendix D, shall be not more than 56 kcab-em/m3h°C { or 0-65 mW/
cmdeg ).

4.5 Sound Absorption — The sound absorption coeflicient by the stand-
ing wave method as determined according to Appendix C of IS : 3308

*Specification for wood wool building slabs | under preparation ),
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shall be as follows for fibre insulation boards:
Frequency Absorption Coefficient
¢fs Min
125 ol
250 0l
500 02
I 000 03
2 000 (5

Notx — Till such time 15, 3308* is printed the details with regard to vsiing lor
sound absorption tesy shail be as agreed 1o between the purchaser and the supplier.

TABLE 3 WATER ABSORPTION

{ Clause 4.3 )
Tyrx oF Boarn NoMINAL THICENESS Maxinum MEAN WaTER
ABRORPTION AT
27 4 2°C
mm
Fibre insulation board, [ lg ;g
ordinacy or flatne. 18 25
retardant type 24 25
f 9 29
Bitumen-bonded Nibee 12 25
insulation board {8 20
25 20

5. SPECIAL REQUIREMENT FOR FLAME-RETARDANT FIBRE
INSULATING BOARDS

5.1 For the flamc-retardant treated fibre insulation boacd, the average
maximum area of char, when tested for surface spread of flame by the
method specified in Appendix E, shall not be more than 75 cm?.

5.1.1 In the case of flatne-retardant fibre nsulation boards treated on
one face only, the face which is treated shall be clearly indicated.

NoTtk | — Attention is drawn 1o the possibility that boards which have been treated
or processed for Aame.retardant properties may require the application of special type
sealers or primers prior to decoration.  Possible reduction of original flame-retardans
properties after applying seabers, primers or final decoration should be considered.

Norr 2 — The purchaser should cicarly state his requirements in respect ol the type
of board, together with the requirements for flame-retardant treatment.

Neore 3 — The manufacturer should be consulted about the possible cffect of the
treatment on the sound absorption or other physical properties of the board, where
thesc are importani

*Specification for wood wool huilding slabs ( under preparation ),
7
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6. MANUFACTURER’S CERTIFICATE

6.1 If so desired by the purchaser, the manufacturer shali provide a
certificate to the effect that the boards conform in all respects to this
standard, In cases where tests are made by the manufacturer at regular
intervals and records of such tests are made available 10 the purchaser,
the latier may, at his discretion, accept such test records instead of the
certificate.  Manufacturer’s certificate will not he necessary if the hoard
bears the IST Certification Mark (see 7.1.1).

7. MARKING

7.1 Each insulation board shall be legibly and indelibly marked with the
following information:

a) Name of manufacturer or trade-mark, if any:

b} Date of manufacture;

¢) Type of hoard;

d) Treated face or faces in the case of Aame-retardant treated fibre

insulation board ( see 3.1.1); and
¢) Size and thickness of board.

7.2 BIS Certification Marking
The product may also be marked with Standard Marsk,

7.2.1 The use of the Standard Mark is governed by the provisions of the
Bureau of Indian Standards Act, 1986 and the Rules and Repulations made
thereunder. The details of conditions under which the licence for the use of
Standard Mark may be granted to manufacturers or producers may be obtained
from the Bureav of Indian St~ndards,

8. SAMPLING

8.1 Not Jess than six boards from each lot shall be taken at random to the
satisfaction of the testing authority, As an alternative, detailed sampling
procedure as in 7 of 15: 3129-1965* may also be used. From each board
a length shall be cut as determined bv the width of the board in accordance
with Table 4. From each such length a rectangular test unit of the appro-
priate size shown in Table 4 shall be cut in such a way that no part of the
unit lies within 15 c¢m of the edges of the piece from which it i« cut.

8.1.1 These units shall constitute the sample under test.

*Specification for particle board for insulation purposes ( under preparation 1,
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8.2 The recommended method of marking and cutting the test units to
ubtain the test pieces required for the various tests described in Appendices A
to K s shown in Fig, 1A, 1B and 1C.

TABLE 4 DIMENSIONS OF TEST UNITS
((Hause 8.1}

WIDTH oF BoaRrn LENUTH OF Boarn DIMENAIUNS OF
RHQUIRED TEST UKITE
<m Ty “m
60 up to but not including 75 [ 1209 30
75 up 10 but not including 120 120 90 x 45
120 and more 75 9N x 45

Nore 1| — The units arc to be conditioned, weighed and measured fu: the determi-
nation ol density ( Appendix A ) before bemg cut again to provide test pieces on which
strength and other propertios are measurcd.

Note 2 — The description ia Appendices A to € are worded in terms of six test tnos
but the number may, il desired, be increascd by agreement between the  parties
concerned.

9, TESTS

9.1 Preparation and Conditioning of Test Pieces — The test units
shall e eonditioned by being ficely exposed for at least 48 hours to the
atmosphere of a well-ventilated room, or, in case of dispute, and in any
event if either the purchaser or the manufacturer so specifies as these shalt
be conditioned in an atmosphere maintained at a relative humidity
of 65 - 5 percent, a1 a temperature of 277 4 2°Ci until the weight is sub-
stantially constanmi, 'Fhe method of canditioning adopted is recorded with
the test results,

9.1.1 The test units shall then be weighed and measured for che deter-
mination of the density as described in Appendix A, lollowing which the
required numbers of test pieces shall be prepared with a fine saw. The
saw cuts are made paraile! to the edges of the hoard and normal to the
surface,

9.1.2 The test pieces <hall be marked and cut from the test units in the
manner given in Fig. 1A, |8 and 1 according te the width of the unit,

9.2 Tramsverse Stremgth Test — For the transverse <rengie test
(Appendix  B), six rectangular test pieces each 20 4+ 0415 om
» 10 4 015 em are cut with all edges square, from each of the six test
units. Three of these pieces, marked L, L. and L, in Fig. 1A, 1B and
1C, shall be cut with the longer dimension parallel to the lengthwise or

9
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machine direction of the board and three, marked X,, X, and X,
in Fig. 1A, 1B and 1C at right angles to this direction,

9.3 Water Absorption Test — For the water ahsorption test { Appen-
dix C), one further test piece marked ‘W’ in Fig. 1A, 1B and 1C,
20 4- O*15 em x 10 - (15 cm, shall be prepared in the same manner, as
described in 9.2, from cach of the six test units. The edges of these test
picces are smoothed with sand-paper, but not sealed,

9.4 Thermal Conductivity Test — For the thermal conductivity test
( Appendix I}, a test piece marked < 7TC’ in Fig. A, IB and IC,
30 % 30 cm, shall be prepared from each of four test units.

9.5 Test for Sound Absorption-— This shall he done in accordance
with Appendix C of 18: 3308%. The same test pieces, 30 X 30 cm, for
thermal conductivity test may he used for sound ahsorption before per-
forming the former test,

9.6 Test for Flame Spread - - Test for flame spread shall be done in
accordance with the method specified in Appendix E. The specimen
shall be 30 » 30 cmn size and not less than three test specimens shall he
tested for this purpose.

APPENDIX A
( Clauses 3.1, 4.1, 8,2 and 9.1.1)
DETERMINATION OF THICKNESS AND DENSITY

A-1. DETERMINATION OF THICKNESS

A-1.1 The length, width and weight of each of the six test units shall be
determined, the length and width to an accuracy of 1'5 mam and the
weight to an accuracy of +0°5 percent.

A-1.2 The thickness of each unit shall be measured to an accuracy of
0+15 mm at six points representing the points of intersection of the diago-
nals of the six 20 x 10 cm test pieces intended for measurement of the
transverse strength. This may be done after the test unit has been marked
for cutting or after the test pieces have been cut, whichever is more conve-
nient, provided that the material under test is in a properly conditioned
state (9.1 ) when the measurements are made.

A-1.3 The contacting surfaces of the measuring instrument shall be flat
and shall have a diameter of at least 9 mm and care shall be taken that

*Specification for wood wool building stabs { under pnpan;tion )
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the surfaces of the board are not deformed when the thickness is measured,

The mean of the six measurements shall be deemed ta be the thickness of
the test unit.

A-2. DPETERMINATION OF DENSITY

A-2.1 The density of each test unit shall be calculated as follows:

. W a
Density = Lxbot e fem
1000 W .

oF = kg fm

where

W = weight of test unit in g,
L = length in rm,
b — width in «m, and

= mean thickness in cm.

A-2.1.1 The density of each test unit shall be reported together with the
average density of all the test units.

APPENDIX B
( Clauses 4.2, 8.2 and 9.2))

DETERMINATION OF TRANSVERSE STRENGTH

B-0. GENERAL

B-0.1 Thirty-six test pieces, cach 20 ~ 10 em, piepared in accordance
with 9.1, shall be used for determining the transverse strength.  The test
pieces shall be all (ested with the same face uppermost.

B-1, PROCEDURE

B-1,1 Each test piece shall Le simply supported on horizontal parallel
rollers having a diameter of 18 to 25 mm spaced at 15 ¢cm centre 10 centre
and free to rotate in ball or roller bearings, The width of the test piece
of bitumen fibre insulation board of thickness 18 mm and above shall be
5 emonly, The load may then be calculated and corrected to obtain the
load for 10-cm width, A load shall then be applied at the centre of the
span along a line parallel to the rollers by means of a bar rounded to a

11
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radius of 9 to 12 em.  The load is increased at a rate such that the appro-
priate minimum breaking load, stated in Table 2, is reached in not less
than half a minute and not more than four minutes from the commence-
ment of its application.

B-1.1.1 The following information shall be veported:

n} The failing load and modulus of rupture of each test picce;
b) The mean failing load auwd mean modufus of rupture for the
eighteen test pieces marked £, L, and L;; and
¢] The mean failing load and mean modulus of rupture for the
eighteen test pieces marked X, X, and X,
Nore — Modulus of rupture may be caleulaied (ram this information as falows:
3u!

Modulus of rupture, kgfem® = Tidt

where
W —- tailing lead in ky,
{ - leangth of span in em,
b =2 width of test piece in cm, and
d — thickness of test pieer in cm,

APPENDIX C
( Clauses 4.3, 8.2 and 9.3 )

DETERMINATION OF WATER ABSORPTION

C-0. GENERAL

C-0.1 Six test pieces each 20 x 1t} ¢m, prepared in acecordance with 9.1,
shall be used in determining the water absorption.

C-1. PROCEDURE

C-1.1 Fach test piece shall be weighed to an accuracy of 30:5g. Itshall
then be immersed in fiesh, clean water, having a pH value of between 65
and 7'5 and a temperature of 27° -+ 2°C, the water being renewed before
each test. The test pieces shall be immersed in such a way that they are
horizontal, clear of the bottom of the tank, and covered hy approximately
25%-mm layer of water,  After two hours of immersion, they shall be with-
drawn from water and after wiping off any excess of water with a damp
cloth, each test piece shall he reweighed to an accuracy of 05 ¢,

12
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C-1.1.1 The following information shall be reported:
a) The water absorbed by each test piece expressed as a percentage
of its weight before immersion, and
b) The mean percentage water absorption of the six test pieces,

APPENDIX D
( Clauses 4.4, 8.2 and 9.4 }

METHOD O TEST FOR THERMAL CONDUCTIVITY

D-0. GENERAL

D.0.1 Either of the methods covered in D=2 and D-3 may be used for
determining thermal conductivity.

D-1. PREPARATION OF TEST SPECIMENS

D.i.1 One iest picce from each sample shall he cut away from the end of
the sample by 15 cm unless the size of the board 15 such that the sample
has to be cut necarer w0 the edge. The size of the sample shall be
30 x 30 em and the full thickness of the oard.

D-1.2 Measurement of Thickness of Specimens — The thickness of
specimen shall be measured at a rumber of places for finding the average.
The thickness may also e found by measuring the area of the specimen
and also the volume of the specimen after the test by immersing in water,

D-1.3 Test specimens shall be conditioned 1o a uniform moistute according
to 3.2.1 of IS : 2380-1963*,

D-1.4 The minimum thickness of the board in between the plates shall be
24 mm. In case the thickness of the hoard is less than this, two or three
boards shall be used- togcther. placed one over the other, to make the
thickness minimum 24 mm.

D.2. METHOD 1 ( GUARDED HOT-PLATE METHOD USING
TWO SLABS )

D-2.1 ‘This shall e done using the apparatus and following the procedure
specified in IS:3346] maintaining the temperatures ol the hot-plate
and cold-plate respectively at 30° and 25-C,
Note —- Till 15: 3340t is published, the method shall be sulject o sgreement bet-
ween the concerned parties.

eMethod of test for wood patiicle boards and boards from other lignocellulosic

aterials. . .
tMethod for the determination of thermal conducuivity of thermal insulating materials
{ two.slab, guarded hot-plate method ) { under preparation ).

13
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D-2.2 Calculation — The test area shall be calculated from the centre of
one separation to the centre of the other separation across the central
surface of the plate. The thermal conductivity shall then he calaulated
from the following formula:

L
K . 3AX&
Ay~ 1)
whetc

K = thermal conductivity in kcal'cm fem*h°C,
¢ == Lime rate of heat flow area [ A { kcallh) |,

L = length of path of heat flow (thickness of specimen )
in cm,

A = area normal to heat flow { m?),
t, == temperature ol hot sutface { "C), and
t; — temperature of cold suiface ("C ).

D-3. METHOD Il (GUARDED HOT-PLATE METHOD USING
SINGLE SLAB)

D-3.1 Apparatus — The appatatus shall e ay shown in Fig. 2. It shall
consist of the cold-plate on which specimen to be tested 15 placed and a
hot-plate of about 16 cm diameter.  ‘The guard ring shall be shaped like
a dome and shall be maintained at the same temperature as the hot-plate,
The space between the upper surface of the hot-plate ( which is.also
inyulated ) and inner surface of the top of the guard dome being filled
with air. A bell jar nf suitable size shall alvo be available to enclose
the hot-plate, guard dome and the specimen whenever Lequired, so that by
means of suitable hot solutions placed inside the bell jai, it will be possible
(o maintain any humidity corresponding to the moisture content of the
specimen.  The hot-plaie shall be made of copper.

D-3,1.1 Measurement of Temperature — The hot-plate temperature shall
be measured with the three thermocouples, one embodied in the centre of
the piate and the other two on the points on either side of the centre on a
diameter. The guard dome temperature shall be measured at three poiats
at the apices of an equilateral triangle, two of these by means of thermo-
couples and the third with a thermometer thus including a check on the
measurement. The cold-plate temperature shall be likewise measured by
means of suitably located thermocouples.

D-3.1.1.1 For the temperature measurements, obli.crated soft soldered
manganin constantan thermocouples (0°3 mm diameter ) shall be used.
The measurement of temperature shall be aceurate to 0:01°C.
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D-3.1.2 Measurement of Energy — The energy supplied for heating the
hot-plate shall be measured with suitable precision instruments so that the
measurement of energy is accurate to (-2 percent.

D-3.2 Procedure — Put the specimen in the apparatus and also the
thermocouples and supply heat from time to time so that the desired
temperature is attained in the hot-plate.  Care shall be taken not to keep
the platc above the desired temperature and it is preferable if the plate is
brought up to that temperature siowly. The temperature of the guard
dome shall also be brought to the same value as that of the hot-plate by
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adjustment of the current in its heating coil. The apparatus shall then be
left undisturbed with 2 constant energy input for some time. Readings
shall be taken for temperature, current and energy at every 15 minutes or
half-an-hour tili after about two hours when they become constant.

D-3.3 Calculation — The thermal conductivity shall be calculated in the
same manner as in D-2.2,

APPENDIX E
{ Clauses 5.1, 8.2 and 9.6 )
METHOD OF TEST FOR SURFACE SPREAD OF FLAME

E-1. SCOPE

E-1.1 This method covers inclined panel flame tests on insulation board
to determine the area of char of the finished surface and duration of

flaming.

E-2. APPARATUS AND MATERIALS

E-2.1 Specimen Support — Suitable means shall be provided for support-
ing the specimen during the test at an angle of 45°, with the upper and
[ower edges of the plane of suppoit being horizontal. This may be accom-
plished by resting the specimen on four points; but it is necessary, whatever
method of support be employed, that (a) the central portion ¢l the
specimen shall not be shielded fiom the flame, (b} the supports shall not
prevent access of air for combustion, and (¢} the apparatus shall be such
that the progress of the test can be olnerved. A suitable apparatus is shown
in Fig. 3.

E-2.2 Flame Source — A fiat bottomed cup of 22 mm in internal dia-
meter and 7 mm in depth shall he placed on a suppert composed of
corkboard, The cup shall be made of sheet iron about 0-8 mm thick. It
shall be supported so that the centre of its base is 25 mm vertically below
a point on the lower surface of the test specimen, 75 mm from its lower
horizontai edge, and midway between the inclined edges.

E-2.3 Alcohol — Absolute ethy] alcohol conforming o 18 : 321-1964%.

E-3. TEST SPECIMENS

E-3.1 Three 30 x 30 c¢m specimens, one each from the sample from three
boards, shall be tested.

*Specification for absolute alcohol ( reifsed ).
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E4. PROCEDURE

E-4.1 Condition each specimen until equilibrium is obtained at a tempera-
ture of 27° -} 2°C and a relative humidity of 65 + 5 percent.
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E-4.2 Place the specimen on the test apparatus. Place 1 ml of absolute
ethyl alcohol in the cup from a suitable pipette or other means and ignite
{ with the test specimen in place ) by a small gas or oil jet or other suit-
able small source of heat, which shall be removed as soon ag the alechol is
lighted. The cup shall be at room temperature before each test. The test
shall be made in a draft-free room or enclosure with a subdued light.

E-4.3 One minute after the fuel has been exhausted, extinguish any flame
and glow on the specimen, and determine the area of char. If the duration
of flaming is less than | min, extinguish any smoldering, and measure the
area of char. Determine the area of char by cutting slots approximately
along the major and minor axes of the elliptical char area to a depth
sufficient to expose the hoard structure below the coating. Determine the
length of these axes by taking the terminal of each line end as that point
where a definite charring or decomposition of the fibre structure has first
taken place,

E-3. CALCULATION AND REPORT

E~5.1 Using the major and minor axes, ¢ and b, of the area of char deter-
mined in accordance with E-4.3 as those of a true cllipse, calculate the
area of char as follows:

Area of char = %@

E-3.2 Report the area of char and the duration of flaming taking the
average of the three specimens as the average of the lot.
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