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PACKING PICES LAMINATED DRG M-3599

PHENOLIC LAMINATED SHEET PACKING PIECES TO SPECN: 1S-2036- 1995(SECOND
REVISION) GR-P2 AS PER AAIW DRG NO. AAIW-1087R.N 6 DT.27-05-11 EACH SET CONSIST
OF FOLLOWING ITEMS.:-1.FRONT AND REAR SIDE PACKING PIECES SIZE
310MMX200MMX4MM THICK = 2 NOS.2.BASE SUPPORT AND TOP SUPPORT PACKING
PIECE SIZE 310MMMX200MMX3MM THICK (ONE NO.FOR BASE SUPPORT AND ONE
NO.OF TOP SUPPORT) = 2 NOS.3.END SUPPORT PACKING PIECES SIZE

196MMX196 MMX6MM THICK = 2 NOS.4.RUBBER CUSHION FOR TOP SUPPORT TO
SPECN:IND/ME/677(a) DC NO.2377-ME DT.05-02-81 HEAVY DENSITY PACKING PIECES
SIZE 310MMX200MMX5MM THICK=1 NO.5.RUBBER CUSHION FOR END SUPPORT TO
SPECN:IND/ME/677(a)DC NO.2377-ME DT.05-02-81 HEAVY DENSITY PACKING PIECES SIZE
158MMX110MMX12MM THICK = 2 NOS.

Set
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IS 2036 ;: 1975

Indian Standard

PHENOLIC LAMINATED SHEETS —
SPECIFICATION |

( Second Revision )

1 SCOPE

1.1 This standard prescribes the requirements
and methods of sampling and test for phenolic
resin bonded laminated sheets of one ¢lass in
which the mechanical properties in directjons
A and B are of the same order, with asbestos,
woven cotton fabric and cellulose paper rein-
forcements and covers seventeen Lypes,

1.2 This standard covers only sheets of a
nominal thickness from 0-4 10 50 mm for cellu-
lose paper based types and nominal thickness
from 0-4 to 108 mm for waoven cotton fabric

and asbestos reinforced types.

L.3 This standard prescribes requirements for
phenolic resin bonded paper laminated sheet
sanded on one side, of nominal thickness in the
range 04 mm to 3 mm inclusive.

MNOTE — I is permissible for sheet complying with

this standard o contain additives, for example
colovring matter.

2 REFERENCES

The following standards contain provisions
which through reference in this text, constiture
provision of the standard. At the time of pub-

lication, the editions indjcated were valid, Al
standards are subject to revision and parties to
agrecments based on this standard over encour-
aged to investigate the possibility of applying
the most recent edition of the standard indi-
cated below;

IS No.
1998 : 1962

Title
Methods of test for thermo-
setling synthetic resin bonded
laminated sheeis
{ Amendment | )
Methods of test for determi-
nation of insulation resistance
of solid insulating materials
( Amendment [ )
Methods of test for electric
strength of solid insulating
materials at power frequen-
cies ( Amendment | )
Recommended methods for
the determination of the per-
mitlivity and dieicetric dissie

2259 ;1963

2384 ; 1963

4486 : 1967

L

IS No. Title
pation  factor of electrical
insulating materials at power,
audio and radio frequencies
: including metre wavelengths
13360 Plastivs — Methods of testing :
{Part1):1992 Part | Introduction
13360 Plastics — Methods of testing :
(Part2/Secd): Part ? Sampling and prepara-
1992 tion of test specimens, Sec-
tion 4 Preparation of test
specimens by machining
13411 : 1992 Glass reinforced  polyester

dough moulding compounds
{DMC)
3 DEFINITIONS
For the purpose of this standard the definition
given in IS 1998 : 1962 and the following shall
apply.
3.1 Fhenolic Laminated Sheet
Sheet consisting of supsrimposed layers of
paper. felt, fabric or venecer which have been
coated or impregnated with a thermosetting
phenolic resin and bonded together under heat
and pressure.

3.2 Flatwise
Perpendicular to the plane of lamination,

A3 Edgewise
Parallel to the plane of lamination.

3.4 Direction A and B

Two directions in the plane of a sheet which
are at right angles to cach other, For fabric
and wood based laminates these directions are
related to the surfuce layer of fabric or wood
vencer. One of these directions is parallel
cither to the warp threads of a fabric or to the
grain of a wood veneer. For paper or felt
reinforced sheet, one of these directions is
parallel to the edge of the sheet.

4 CLASSTFICATION

4.1 General
The sheets covered by this specification are
classified in accordance with their composition
into groups A, F and P, with subdivision fnto
types, as described in 4.2,
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d.L.1 Group A

Sheets with asbestos reinforcement comprising
the following types:

Type Reinforcement
Al Asbestos felt
AZand A3 Asbestos paper
AJand Ad Woven asbestos cloth
MOTES

1 Witha woven asbestos cloth reinforcement the
numbers of threads per unit fength of warp and welt

fall wswally, but not secessirily into Tollowing
TROges:
Type Threadsfcm
Al T 1o 20
Ad Jte 7

2 All types of ashestos reinforcement used in the
manufacture of Group A shezts contain up 10 13 per.
cent of organic fibre, which is esscntial for the
manulacture of these reinforcements.

4.1.2 Group F

Sheets with fabric reinforeement macir:lfmm
cotton, or cotton/synthetic fibre mixture
comprising Types Fl, F2, F271, F3, F4 or F3.
MOTE — The numbers of the threads per unit length
af warp and weft of the fabric reinforcement fall
usually, but pol necessarily, iato the Tfollowing
Tanges:
Type Threads/cm
Fi 37 to 43

FEl, Fij1, F4 and F5 18 to 39
3 12 1o 20
4.1.3 Group P
Sheets with  cellulose  paper reinforcement

comprising types PL, P2, P2/1, P3, P3/1 and P4.
4.2 The types covered by this standard together
with applications and distingrishing properties
arc given in Table 1,

Table 1 Types

Types Relnforcement
Al Hsbestos felt
A2 Asbestos paper

Al Woven ashestos cloth

Applications and Dis{inguishing Propertles

Mechanical applications. Heat resistant.
Mechanical applications.
Mechanical applications.

Heat resistant.
Mechanically better than A2,

Heat resistant,

Ad do
AS Asbestos paper
Fl Finc weave, bleached cotton fabric

Mechanical applicetions.
Mechanical applications.

do
Heat resistant,
Recommended for small parts,

requiring extremely fine machining, E

F?  Fine weave, colton fabric
FI/l Medivin weave, scoured cotton fabric

Mechanical applications.

do
Hecommended for small parts,

F3

F4
F5
Pl

o

Pl

B3

Pl

P4

Coarse-weave, grey cotton fabric

Couarse-weave, colton fabric
Fine weave, collon fabric
Cellulose paper

do

dor

do

do

do

requiring fine machining superior machining and punching
properties and better resistanee to chemicals compared
1o the materials of F3.

Mechanical applications. Goopd mechanical propertics,
strong and tough  wilth good machining properties.
Suitable for applications requiring high impact strength.

Mechanical and electrical applications.
Mechanical and elegirica] applications.

Mechanical applications. Mechanical properties better
than other P types. Poor clectrical properties under
normal  humidity.,  Alse available o hot  punching
versions,

High I'-nllast appiications st power frequencies, High
eleciric strength ender oil- Good electric strength in air
under normal hemidity, ;

Elecirical and mechanical applications.
properties under normal humidity.
punching versions.

C‘:m;—_i elm.:l:_p:g] properties ¢even under humid conditions.
Good machining and hol punchiog properties. Suitable
fug high tension elecirical applications at power
frequencies.
Similas properties to these of P3 but has better punching
properiies.

Electrical and electronic applications, Good stability of
elecirical properties under high humidity. Also available
in cold or hot punching versions.,

Good electrical
Also available in hot

NOTE — 1t should not be inforred from Table 1 that jaminates of an atlicula i

g : ki I type ar coensarily -
unsuitable i'lur .'!pp_l:u?ltums other than those listed for them, or that 3pc:f:jhpc Janai;:alc:ﬁj!i b: s]:jitabir fu‘::
all applications within the wide descriptious given.




5 REQUIREMENTS
5.1 Appearance and Workmanship

3.L.1 Sheets shall be free from blisters, wrinkles
and cracks and from other visible defects.
Sheets shall be of uniform appearance and be
free from other small defects, for example,
scralehes, dents inclusions, excessive mottling
and discolouration. Sheets shall be supplied with
trimmed edges,

MOTE — Untrimmed cdges may be supplied § i-
fiesd by the purchaser. o R

5.1.2 The tvpes of surface finish shall be as
agreed 10 between the purchaser and the
supplier.

5.2 Flainess

%

W]mn_any shelet of nominal thickoess 3 mm or
more is placed without restraint, concave side
up, on a flat horizontal surface, the departure
at any part of the upper surface of the sheet
from a light straightedge laid in any direction

upon it shall not exceed the values given in
Table 2. &
Table 2 Departure from Straightedge
All dimensions in millimetres,
Thickness Department from Straightedge
11 000 mm 500 mm
Straightedge Straighledye
3 to B inclusive B - 2
Owver 8 [} 1-5

53 .Nmnijml Thickness and Permissible
Deviations

The thickness of a sheet at any point shall not
deviate from the nominal thickness by more
than the values given in Table 3. If the nominal
thickness is not one of the preferred values, the
permissible  deviation for the next higher
preferred nominal thickness shall apply,

Thickness shall be measured using an external
micrometer havitg measuring faces not greater
than 8 mm diameter.

MNOTES

1 The preferred nominal thicknesses are given in
Table 3,

2 The permissible deviations from nominal thickness
given in Table 3 define upper and lower limits of
thickness which are symmetrically disposed about
the nominal thickness, By agreement between the
purchaser and the supplier, limits disposed asyvmme.
trically about the nominal-thickness may be applied.
In such cases, the maximum range of folerance
should not exceed twice the valuzs given inm Table 3.

152036 : 1995

5.4 Machinsbility

When sawn, drilled turned, routed, milled or
punched in accerdance with the manufacturer’s
recommendations the shecet shall not shaow any
sign of splitting, cracking or delamination.
NOTES )
i Clzipp'rn_g can occur with certain materials and in
such instances an agreement belween the purchaser
and the supplier would be required,
Z For matcriuls designated cold-punching, ( for
example, Type P31 ) with good punching practice
shects up to and including 1.6 mm in thickness may
be punched at a temperature not less than 27¢C, and

in thickpess over 1.5 mun up to and including 3 mm
when heated to a temperature up to 60°C,

5.5 Resistance to Hot Ol

Sf}ccts when tested in accordance with 11 of
IS 1998 ; 1962 shall not show any signof split-
Ting, blistering, disintegration, appreciable
warping or delamination.

MNOTES

1 This requirement deoes not apply to

Types P31, Al, A2, A1, Ad or AS.

I Types Al, AZ, A3, Ad and A3 are subject to the -

allcrnati-.-_c test reguirement for crushing sirengih
after heating | see Table 4 ),

shect of

3.6 Physical and Electrical Properties

"ﬂ.rh::u determined by appropriate test methods,
various types of the material shall further
comply with the requirements in Tables 4 to 6.

6 OPTIONAL REQUIREMENTS

The requirements given in Tahle 7 are optional.
The material shall also comply with any one or
all the optional requirements given in Table 7
as may be agreed to between the purchaser and
the supplier.

T SANDED SHEETS
7.1 General Quality

Sanded sheets of types P2f1, P3, P3f] and P4 of
any nominal thickness in the' range 0-4 mm to
3 mm shall be produced by sanding one or both
sides. Before sanding, the sheets shall comply
with the basic requirements given in 5
except those in 5.3, and also with any of the
opticnal requirements given in 6 that arc
specified by the purchaser. Afier sanding, the
sheets shall comply with 7.2 to 7.4

7.2 Deviations of Thickness of Sanded Sheets -

The thickness of a sanded sheet at any point
shall not deviate from the nominal sanded
thickness by more than 4 0-030 mm for thick-
ness up to and including 16 mm and by not
more than £ 001 mm at higher values up to and
including 3 mm.
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ANNEX J
[ Table 4, SI No. { x } ]
DETERMINATION OF CRUSHING STRENGTH AFTER HEATING

J-1 APPARATUS
J-1.1 Compression Testing, as described in C-2.1.

J-1.2 Paralicl Flat Anvils, for insertion in each
jaw of the testing machine.

J-1.3 Drying Oven Range, 0-200°C,

J-1.4 Bath, of fusible metal, capable of being
maintained ata temperature of 400 £ 10°C.

J-1.5 Desiccator, containing dry  ecalcium

chloride ar similar desiceant.

J-2 TEST PIECES AND NUMBER OF TEST
SPECIMENS

J-2.1 Cut cubes of sides 10 4+ 0-2 mm from the
sheet. Alternatively, composite test pieces may
be prepared from a sheet of thickness less than
1) mm, provided that the test pieces remain
reasonalble flat after heating.

J-2.2 Test two test specimens.
J-3 PROCEDURE

Heat two test pieces in the oven at 135+ 5°C
for 17 + 1h and then at 170 % 5°C for 6h & 15
min. Then immerse the test pieces in the bath
of fusible metal at a temperature of 400 £ 10°C
for 30 £+ 2 min, remove the test picces from the
bath of metal and allow them to cool to room
temperature in the desiccator. Then place each
test picces in turn between the parallel flat
anvils of the test machine and apply a steadily
increasing compressive force, so that the test
piece fails in 30 £ 15s. The maximum force
shall be noted.  Apply the force in a direction
normal to the plane of the laminate ( flatwise
direction ).

J-4 EXPRESSION OF RESULTS

Record the arithmetic mean of the two crushing
forces in kilonewtons as the test results.

ANNEX K
[ Table 7, SINo. (i} ]
DETERMINATION OF RESISTANCE TO FLATWISE COMPRESSION

K-1 TEST SPECIMEN

Usc a test specimen 25 + (-25 mm sguare. For
material less than 17 mm thick, build the test
specimen up from a number of thicknesses, each
with its original surfaces intact, so that the
built-up test specimen has an overall thickness
45 near as possible 10 25 mm. Remove any
bures from all edges of the test specimen,

K-2 CONDITIONING

Condition the test specimen in accordance with

5 13360 Part 1):1992, (27 4 2°C anpd
&5 £ 5 perceit-RH for at least 16 h ).

K-3 PROCEDURE

Test at a temperature of 27 4 2°C.

Put the test specimen between parallel plates
and apply the force in the flatwise direction

17

uniformly over the whole area of the test
specimen. Apply a force of 9 kN and, after
1 min, make the first measurement of thickness
of the test specimen { whether single or coropo-
site ).

Increase the force steadily at such a rate that a
proof force of 53 kN, including the 9 kN initial
force, is reached in approaimately a further
2 min, Maintain the foree of 353 kN for 1 min
and determine the final thickness of the test
specimen with the force on. After removal of
the force, examine each component of the test
specimen for sign of failure, that is, significant
cracking or fracture.

K-4 EXPRESSION OF RESULTS

Calculate the reduction in thickness as a per-
centage of the initial thickness of the test
specimen under the 9 kN force. Report any
sign of failure,
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ANNEX G
[ Table 4, 51 No. ( vii ) and ( viii ) ]
DETERMIN;’LTIDN Oor DISSIPATION FACTOR AND PERMITTIVITY AT 1 MHz

G-1 GENERAL

Carry out the test a5 described 1S 4486 - 1967
and as modified by G-2 and G-3,

G-2 PROCEDURE

Perform the test at 27 & 20,

Determine for
cach test specimen the

power factor and

‘measurements of power

permittivity at 1 MHz as described in IS 4486 :
1967,

G-3 EXPRESSION OF RESULTS

Record the arithmetic  mean of 1_I1c two
factor and arithmetjc
mean of the two measurements of permittivity

as the test results,

ANNEX H
[ Table 4, SI No. ( ix )]
DETZRMINATION OF INSULATION RESISTANCE AFTER IMMERSION IN WATER

H-1 GENERAL

Carry out the test as described ip
and.as modifies by H-2 to H.4.

H-2 NUMBER AND DIRECTION OF TEST
SPECIMENS

‘I_‘Fsi Iwo test specimens with their lengths in
direction A apg Iwo with their lengths in

IS 2259 : 1963

direction B,
H-3 PROCEDURE B
Maintain the disti]led Wwater ata temperature of

27 + 2°C. Complete the clectrical resistance
Measurement between 1'3 min and 2 min after

the removal of each test specimen from the
water.

k-4 EXPRESSION OF RESULTS

Calculate the arithmetic mean of the insulation
resistance of the two direction A test specimens
and the arithmetic mean of the insulation resjs.
tance of the two direction B test specimens,
Record the lower of these two mean values jp
megoehims as the test resufts,
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ANNEX D
[ Clause 7.4, Table 4, SI No. { iv ) and Table 5 ]
DETERMINATION OF WATER ABSORPTION

D-1 GENERAL

Carry out the test as described

in Annex D of
IS 13411 ¢
w

: 1992 and modified by D-2 to -4,
D-2 FORM OF TEST SPECIMEN

The specimen shall be 50 = 1 mm square and
shall be machined from the sheet under test
[ see 13 13360 ( Part 2/Sec 4) : 1992 ].

The thickness of the test specimen shall be the
same as that of the sheet under test if the
nominal thickness of the sheet is equal Lo or less
than 25 mm.

If the nominal thickness of the sheet exceceds
25 mm, reduce the thickuess of the test specimen
1o 22-5 + 02 mm, leaving one face of the sheet
mntact.

D-3 NUMBER OF TEST SPECIMENS .

Test three test specimens.

D~ EXPRESSION OF RESULTS

Record the arithmetic mean of the water
absorptions of the three test specimens as the
test resulis.

ANNEX E

[ Table 4, SI No. ( v ) and Table 7 ]
DETERMINATION OF ELECTRIC STRENGTH, FLATWISE

E-1 GENERAL .

Carry out the test as described in IS 2534 £963
and as modified by E-2 to E-4. o

E-7 NUMBER OF TEST SPECIMENS

Test at least three test specimens,

E-3 PROCEDURE

Perform the test in oil at 90+2°C. Immerse the

test specimens in oil at this temperature for
not less than 30 min and not more than 1L
before the test.

E-4 EXPRESSION OF RESULTS

Record the arithmetic mean of two valid
electric strepgth measurements in megavolts
per metre as the test result. Express all voltages
as root mean square  rms ).

ANNEX F

[ Table 4, SI No.

vi) ]

i DETERMINATION OF ELECTRIC STRENGTH, EDGEWISE

F-1 GENERAL
Carry out the test as described in IS 2584 : 1963
and ag modified by F-2 1o F-4.

F-2 NUMBER OF TEST SPECIMENS
Test at least three test specimens.
F-3 PROCEDURE

Perform the test in oil at 9022°C. Immerse the

test specimens in oil at this temperature for less
than 30 min and not more than 1h before the
test.

F-4 EXPRESSION OF RESULTS

Record the arithmetic mean of two valid
electric strength measurements as the tes
results  eaipressed in Kilovolis. Enpress all

voltages as rootl mean square { rms ).

15
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ANNEX C

[ Table 4, SI No. (iii ) and Table 7 ]
DETERMINATION OF SHEAR STRENGTH, FLATWISE

C-1 GENERAL

A test piece in the form of a 6-4 mm wide
rectangular bar is tested so that both ends of
the bar are simultancously sheared using a
specified punching tool assembly. A factor K
is used in calculation to allow for the cylindrical
curvature of the sheared surfaces.

C-2 APPARATUS
C-2.1 Compression Testing Machine

Which shall be power-driven and capable of
maintaining a constant rate of movement such
that the test picce fractures within 155 to 43s.
A continuous indication of the force applied to
the test piece, preferably recorded autographi-
cally, with a permanent indication of the
mazimum foree, shall bz provided. The force
scale shall be calibrated by a suitable method to
ensure that error does not exceed 40-2 percent.

C-2.2 Punching Tool ( See Fig. 3 )

Which shall consist of a bolster, into one end
of which is screwed a die, and a cylindrical
punch which is a close sliding fit in the other
end of the bolster. The cutting edges of the
punch and die shall be re-ground a5 necessary to
maintain maximum sharpness.

The bolster shall be provided with rectangular
slots to accept the rectangular bar test piece.

C-3 TEST FPIECE

Each test piece shall be a rectangular bar, 6-4
-+ 0-2 mm and not less than 32 mm long. The
thickness of the test piece shall be the thickness
ol the sheet under test, cxcept that where this
excceds 6:35 mm the thickness of the test picce
shall be reduced to 6-10 £ 0-25 mm, one original
surface of the sheet being left intact.

C-4 NUMBER  AND DIRECIION OF TEST
SPECIMENS

Test three 1est specimens with their lengths in
direction A and three with their lengths in
direction B.

C-5 CONDITIONING OF TEST SPECIMEN

Condition the test specimens in accordance
with IS 13360 ( Part 1 ): 1992 (27° £ 2°C, 653 &5
percent RH for at least 16h ).

13

C-6 PROCEDURE

Perform the test at a temperature of 27 &+ 2°C.
Measure the thickness and width of the test
piece at several points along the excepted lincs
of shear and determine the mean value of these
measurements to the nearest 001 mm.

Immediately following conditioning and
measurement, position the test picce symmetri=
cally in the punching tool and screw the die
home against the test picce in the bolster, Use
only sullicient force to ensure that there is no
clearance between the test piece and adjacent
die and bolster surfaces. !

Mount the punchiag tool assembly between the
anvils of the testing machine and apply a
steadily increasiug force to the Lest picce by
mecans of the puich so that the test piece
fractures within 15s to 45s. Record the maxi-
mum force (F) su:tained by the test picee.

Repeat the tesl with the remaining test picces.

C-7 CALCULATION AND EXPRESSION OF
RESULTS

C-7.1 Calculate the shear strength of cach test
piece using the following equation:

s_.F . __F
=3 BIK T 7096 BT
where
S is the shear strength ( in MPa ) of the test
picce;

F is the force ( in N ) at fracture;

B is the mean width (inmm ) of the test
piece;

T iz the mean thickness (in mm ) of the test
piece; and

Fis the factor of constant value [1-048, .
introduced to allow for the cylindrical
curvature of the sheared surfaces.

C-7.2 Calculate the arithmetic mean of the
shear strength of the direction A test specimens
and the arithmetic mean of the shear strength
of direction B test specimens. Record the lower
of the two means as the test result.
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DIRECTION OF BLOW

SUPPORT

SUPPORT

MNOTE — A U-notch is shown but the figure is cqually applicable to a Vonotch
Fig. 2 MNotcuep Test SPECIMEN FOR LAMINATED SHEET TESTED 1y THE Epcewise DIRECTION



moulding skin may be exhibited; such breaks
are accepiable.

B-7 CALCULATION AND EXPRESSION OF
RESULTS

B-7.1 The charpy impact strength, of notched
specimens tested edgewise, ax in kJ/m? is given
by the formula :

TEST SPECIMEN e

¥4 2036 : 1995

where

Ay is the impact encrgy, in joules absorbed
by the notched specimen;

% is the dimension x, in millimetres, of the
test specimens; Yy is the dimension ¥y in
millimetre of the test specimen.

B-7.2 Calculate the arithmetic mean of the
impact strengiths of the direction A test
specimens and the arithmetic mean of the
impact strength of the direction B test speci-
mens, Record the average of the two means as
the test results.

o

DIRECTION OF BLOW

_.--"".F.‘
BASE SUPPORT —

PENDULUM POSITION
AT MOMENT OF IMPACT

STRIKING EDGE

et

10%1e

REAR SUPPORT

il

All dimensions In millimetres.
F1G. 1 STRIKING EpGe AND SUPPORT BLOCKS FOR STANDARD TEST SPECIMENS

Il
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B-2.1.3 The machine shall be securely fixed to
a foundation having a mass of at least 40 times
that of the heaviest pendulum in use. It shall
be adjusted so that the orientations of the
striker and supports are as specified in B-2.1.4
and B-2.1.6.

B-2.1.4 The striking edge of the pendulum shall
be tappered to an included angle of 04 I°
and shall be rounded to a radiusof 2 -+ -5 mm.
1t shall pass midway, to within £ 0-2 mm, bet-
ween the test specimen supports, and shall be
aligned so that it makes contact across the Full
width of rectangular est specimens. The line
of contact shall be within +2° of perpendicular
1o the longitudinal axis of Lest specimen.

B-2.1.5 The distance between the axis of rota-
tion and the centre of percussion of the
pendulum shall be within +1 percent of the
distance from the axis of rotation to the centre

of the test specimen.

B-2.1.6 The test specimen support shall com-
prise two rigidly mounted smooth blocks so
arranged that the longitudinal axis of 2 perfectly
rectangular test specimen is horizontal to with-
in 1 in 200, and the striking face of such a test
specimen is paraliel to the striking edge of the
pendulum to within 1 in 200 at the moment of
impact.

The shape of the blocks shall be as shown in
Fig. 1 and the separation of the blocks ( distance
between lines of supports ) shall be 70 mm {d}.
Means shall be provided to cenire test speci-
mens, in relation  to the striker, 1o within
4+ 0*5 mm. Separate supporl blocks may be
required for each test specimen 1ype.

B-2.2 Micrometers and Gauges

Micrometers and gauges suitable for measuring
the essential dimensions of test specimens o an
accuracy of 0-02 mm are required.

B-3 FORM OF TEST SPECIMEN

The dimensions of the test specimens shall be
as follows: -

Leogth, 7 = 12042 mm
Dimension, y = 15 4 (-5 mm
Preferred value of

dimensions, x == 10 + (-5 mm

For test specimens cut from sheet of nominal
thickness from 5 mm to 10 mm, inclusive, the
thickness of the test specimen shall be that of
the sheet. Test specimen, from sheets of
nominal thickness greater than 10 mm shall be
machined uniformly on both sides to achieve a
thickness of 10 4 0-5 mm,

The shape and dimensions of the notch shall be
as shown in Fig. 2, x = 67 £ 0 in == 2402,

B-4 CONDITIONING

Condition the test specimen in accordance with
1S 13360 ( Part 1) : 1992, (27 & 2°C, 655
percent RH for at least 165 ).

B-5 NUMBER OF DIRECTION OF TEST
SPECIMENS

Test five test specimens with
direction A and five with
direction B.

B-6 PROCEDURE

B-6.1 Check that the pendulum machine is of
the correct energy range and thatit has the
specified striking velocily (B-2.L.2).

The selected pendulum shall consume at least
10 percent, but not more than 80 percent, of its
stored energy in breaking the test specimen. If
more than one of the pendulums described
in B-1.1.2 meect these requirements, the
pendulum having the highest energy shall be
used. '

their lengths in
their lengths in

B-6.2 Adjust the pointer on the energy scale 50
that it touches the driving pin when the
pendulum is in the starting position. Carry
out a blank test, that is, without a specimen in
place and ensure that the total frictional
losses do not exceed the values given in B-2.1.2.

B-6.3 Measurc _the dimensions xand y of the
test specimens, in the centre, to the nearest
002 mm. In the case of notched specimen,
carefully measure the dimension Ye using, for
example, a micrometer fitted with an anvil of
width 2 to 3 mm and of suitable profile to fit the
shape of the notch. Carry out two measurcements
one at each end of the notch, and calculate
the mean value.

B-6.4 Lift and arrest the pendulum, and adjust
the pointer in accordance with B-6.2. Place the
specimen on the supports of the machine in
such a manner that the striking edge will hit the
centre of the specimen. Carefully align notched
specimens  so that the centre of the notch is
jocated directly in the plane of the impact, with
the notch in the face of the specimen opposite
the impact face ( see Fig. 1 ).

B-6.5 Carcfully release the pendulum. Read
from the scale the impact energy absorbed byf
the specimen and apply such corrections for
frictional losses, et¢, as may be necessary.
Perform the test at a temperature of 274£2°C.

B-6.6 For calculation of test results, only
completely broken sprcimens shalli be taken
into consideration. Hinged breaks where the
specimen remains joined by a very thin

10
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ANNEX A

[ Table 4, SI No. (i) ]
DETERMINATION OF CROSS BREAKING STRENGTH

A-1 GENERAL

Carry out the test as described for flexural
stress al rupture in Annex F of 1S 13411 ¢ 1992
and as modified by A-2 to A-6. >

A-2 FORM OF TEST SPECIMEN

For sheet of thickness greater than 10 mm
reduce the thickness to 10 mm, one face being
left intact,

The length and thickness of the test piece shall
be

I, Min = 20 A,
where

| = length, and

f = thickness,

The width of the test piece may be any value
betwesn. 10 and 25 mm except for materials
with very coarse fillers for which the width shall
__be 20 to 50 mm.

A-3 NUMBER AND DIRECTION OF TEST
SPECIMEN

Test five specimens with their lengths in diree-
tion A ard five with their lengths in direction B.

A-4 CONDITIONING

Condition the test specimens in accordance
with 15 13360 ( Part 1 ): 1992 (27 & 2°C, A3
4 5 percent RH for at least 16 h ).

A-5 PROCEDURE

Perform the test at a temperatore of 27 &£ 2°C.
Carry out the test flutwise, with the original
surface of the sheet against the supports. Use
a rate of relative movement of the loading
member and the supports such that fraciure
occurs in 155 to 435,

A-6 EXPRESSION OF RESULTS

Calculate the arithmetic means of the cross-
breaking strengths of the direction A test
specimens and the arithmetic mean of the
cross-breaking strengths of direction B 1est
specimens. Record the average of the two
means as the test result.

ANNEX B
[ Table 4, SI No. {ii) ]
DETERMINATION OF IMPACT STRENGTH, EDGEWISE ({ CHARPY METHOD )

B-1 GENERAL

The test specimen, supported as a horizontal
beam, is broken by 4 single swing of a pendulum,
with the line of impact midway between the
supports and, in‘the case of notched specimens,
directly opposite’the notch,

B-2 APPARATUS
B-1.1 Testing Machine

B-2.1.1 The testing machine shall be of the
peadulum type and :thall be of rigid construe-
tion. It shall be capuble of measuring the
impact energy required in breaking a test
specimen, the value of which shall be taken as
cqual to the difference beiween  the initial
patential energy in the pendulum and the enecpy
remaining in the pendulum afyer breaking the
test specimen.  The energy scale shall be accu-
ratlely corrected lor friction and air resistiunce
losses and scale errors.

B-2.1.2 The machine shall have the following
characteristics  which  shali  be periodically

chevked:
lnpect  Velochiy at - Maximum Permissible
Energy, Impact, mjs Perniissible  Error After
1 Frictivnal Correction,
Loss, J
percent
05 29(+10%) 4 001
10 do 2 001
20 do 1 0-01
40 do 05 002
30 do (-5 0-02
227 38( 4109 0-5 002
15 do do 305
150 do o 0035
250 do do 0-10
50-0 do do 010
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7.3 Insulation Resistance of Sanded Sheets

The insulation resistance of sanded sheets shall
be determined in accordance with Annex H.

The test results shall not be less than the
following:
Types Falues, mil
P71 jo
P3 500
FPifl Lo
rd 1 000

T.4 Water .ﬂ.l.t_f_spr_ﬁiuu of Sanded Sheets

The water absorption of sanded sheets shall be
determined in accordance with Annex D. The
test results shall not exceed the limits obtained
by adding the following increments to the limits
given in Table 5 or to the limits derived from
Table 5 by straightline interpolation.

Types Values,
mg
P21 35
Pl 20
P3/1 20
P4 15

8 PACKING AND MARKING
8.1 Packing

The material shall be supplied in packages as
agreed to between the purchaser and the
supplier.

8.2 Marking

The consignment shall be marked suitably with
the following:

a) Indication of the source of manufacture
and trade-mark, if any;

b} Name and type of the material;
¢) Nominal thickness of the sheet; and
d) Batch No. or Code No.

8.3 BIS Certification Marking

8.3.1 The sheets may also be marked with the
Standard Mark.

8.3.2 The use of the Standard Mark s governed
by the provisions of Bureau of Indian Standards
Act, 1986 and the Rules and Regulations made
thereunder. The details of conditions under
which the licence for the use of Standard Mark
may be granted to manp ulacturers or producers
may be obtained from the Bureau of Indian
Standards,

9 SAMPLING AND CRITERIA FOR
CONFORMITY

9.1 Lot

All the packages of phenolic laminated sheets
of the same group and type, produced under
uniform conditions of manufacture shall consti-
tute a fot.

011 Number of Samples

For ascertaining the conformity of the material
in 4 lot to the requirements of the specification,
tests shall be carried out on each lot separately.
The number of packages to be selected from
the lot shall depend upon the size of the lot and
shall be in accordance with Tabie 8.

Table 8 Scale of Sampling

Mo, of Packapes
te be Selected
in & Sample

Lot Size
{ Mo. of Packages )

i1} (2)
Up 1o 150 4
151 to 500 4
501 apnd above 5

9.1.2 Each package in the sample shall be
sclected at random from each lot. PFor this
purpose reference may be made to IS 4905 ; 1963
‘Methods of random sampling, ( Amendment
No. 1 ).

10 NUMBER OF TESTS

10.1 From each package selected in the sample,

.the sheets shall be tesied for appearance and

workmanship ( 5.1 ), flatness { 5.2), and nominal
thickness and permissible deviations { 5.3 ).

10.2 The sheets having been found satisfactory
as per 10.1, shall then be further tested
for the various requirements given in Tables 4, 5
and 6. The sheets shall also be tested for
machizability ( 5.4) and resisiance to hot
oil { 5.5 ). For this purpose the requisite number
of sheets shall be selected at random, approxi-
mately equal in pumber, from each package
selected as per col 2 of Table 8. The number
of 1est specimens shall be cut from different
portinns of the sheets, which shall be sufficient
for carrying out all the above tests.

11 CRITERIA FOR CONFORMITY

11.1 Any sample sheet failing in one or more
tequirements of the specification shall be term-
ed as defective.

11.1.1 No defective sheet shall be found in the
sample for the lot to be considered as conform.
ing to the specification.
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Table § Limiis for Water Absorpiion
( Clause 5.6)

. Mean Mazimum Water Absorption, mg Tor Types
Mensured

mkﬂﬂl’} —— i R —— — p—y
min Al A2 A3 A4 AS Fl _F2 F1 F3 Fa F5 Pl P2 Pl P3 Pyl P4
0-4 — ' — 66 186 186 — — = — 413 33 111 62 & 33
0-5 AL I e el B GIOF Pl S o as e M9 M3 M3 @ 6
06 — — e — 0 195 195 — — — — 424 354 119 65 65 37
08 — 23 - — 72 201 200 133 201 133 133 435 374 125 67 67 39
10 — 2% — — 76 06 206 136 206 136 136 446 393 119 69 69 4D
12 — 23— o B0 1 211 13 211 139 139 45T 403 134 T 0T 4

1-6 460 242 357 318 84 220 220 145 220 145 145 478 426 142 76 76 43
240 4% 246 371 331 %0 229 229 151 229 151 151 300 440 150 80 80 40
25 530 252 389 347 98 238 238 157 236 157 157 521 465 160 85 85 48
30 575 257 407 363 104 245 245 162 245 162 162 550 462 169 %0 %0 50
40 660 268 A44 396 116 256 256 169 256 169 169 58T 509 186 100 100 54

30 750 278 480 428 128 267 267 176 267 176 176 620 527 200 110 — 37
60 840 289 517 461 140 277 277 183 277 183 183 645 545 206 118 — &0
80 1010 310 588 526 156 294 294 194 2 194 194 689 579 242 135 — @&
10 P1%0 332 661 590 168 309 309 204 309 204 204 721 60) 263 149 — 65
12 1360 353 733 655 180 324 3 214 324 244 204 T4T 621 292 162 — 66
14 1540 374 RO7 720 192 339 339 21 339 224 224 772 642 M3 175 — 6B
16 1710 395 8§78 784 204 354 354 234 354 234 234 794 832 332 186 — 69
20 2060 437 1020 913 228 384 34 253 384 253 253 830 692 34 W2 — T
15 2300 488 1210 1070 260 420 420 277 420 277 277 862 Tim 397 1% — T4
213 3000 — 1450 1290 — 504 S04 333 504 — — 1030 B60 476 263 — 89

One face machined®)

UIf the mean measured thicknesa of the test apecimens is intermediate between twe consecutive thickness
Biven the limit is determined to the nearest mg, by straightline interpelation. If the mean measured thick-
ness is less than the minimum thickness for which a limit is given for a type, the limit for that minimum
thickness applies. For example, for type Al, if the mean measured thickoess is 15 mm the limit is 460 mg.
If the mean measured thickoess is greater than the maximum thickneas for which a limit is given for the

iype, the limit for that maximum thickness applies, For example, for type P 3/1. if th an measured
thickness is 4-1 mm, the limit is 100 mg. poat R gt o

*NFf the nominal thickness of the sheet exceeds 25 mm the test specimen s reduced to 2-5 & 02 mm, onc
face being left itact  see Anncx [b), and the limits given apply.
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Table 6 Requirements for Electric Strength, Flatwise, in Oil
{ Clause 5.6 )

Nl " -
?\‘I::;::::‘ed ~ Minimum Electric blTnaihlJ, MY im
P — v — e — e N e, S L L]
T“*;?ms*m AS Fi F2 F2/1 F3 Fi F5 P2, P2j1
im P3, P
and 4
Eu 1) 2 (3) ) (5) (6) (7) (#) {9
u'-; 60 2-72 1-01 ke el = = 162
0.8 59 2-50 095 e i it = 15-0
03 3-8 2:30 0-95 — i oy = 14-1
s 55 197 0-89 1-97 0-89 70U 9.6 131
13 3l 1-72 084 172 0-54 63 87 11-8
Ve 48 1-50 080 1-50 0-E0 58 B:1 104
.0 44 1-21 072 1-21 072 541 73 94
e 40 103 065 1-03 065 46 -6 8.3
i 3.5 094 0-57 094 0-57 4.2 G0 T4
4 30 0-94 0-30 0-94 0-50 40 53 G4
v _ R e LR 735
30 - = P = = = — 638
G =t _ = = T == 5.58)
B e R 5 3%, e
100 = RS - - - _ -} im
120 — i i i TE, T = 3:72)
14-0 i, i =5 = —_ _ - 1.47)

Y II the mean measured thicknesses of the test specimens is intermediate batween two consecutive thickness,
the Jimit is determined by siraightline interpolation. 1 the mesn measured thickness is less than the
F-“.-umum far which a limit is given for a type, the limit for that minimum thickness applies. For example,
or type F2/l, if the mean measured thickness is 0-79 mm. the Timit 15 |-07 MV/m, Ifthe mean measured
thickness is greater than the maximum thickness for which a limit is given fora type, the limit for that
jraximum thickness applies.  For example, for type Fl, if the mean measured thickness is 31 mm, the
limit is 094 MV /m.

ANl values are given as r.m.s,

¥ These are optional requirements ( see Table T3,

..

Table 7 Optional Requirements

{ Clause 6 )
Types Resistant to Electrie Shear Tempernture Flammah{Hty
Fratwise Strength Strength at Deflection
Compression Flarwise, Flatwise Under Lonad,
o Max in Ol at MPra, Min *C, Min
HPC. MV /m
Min
M (2) (3) (4 %) (©)
VAl 3.0 e — — Values and the
A2 25 = i —_ test method to
Al — Ty == Rt be agreed
Mg ¢ = In addition et ko —_ between  the
A 25 test speci- s = o purchaser and
Fi — men are to — — - the supplier
F? — show no — P —
F2l —  RIgN of —_ — —
F3 — flailuie = i -
F4 — ] =i =
Fs — - . —
i 3o = e 25T
P2 1.0 As 70 Values to be agreed
F2/1 i given T between  the  pur-
3 30 in G0 chaser and the supplier
P31 35 Table 50
P4 25 i i)
Test Method Annex K Apncx E Annex C Annex H of
of this standard of this standard of this stapdard 1S 13411 ; 1992




Table 4 Bequirements for Physical Charscreristics

Si Charsctarisiica ETait
oo,

Bt Crots treaking atreagth, ot o7 e
{awerige of direizjion A and
direstion B )

ily Empe srecgth edgewise k) ms
[ charpy meibod & { aversge
of direcizon & and direslion
E j. #ia
iil) Shear strength, Aatwise, 17e  }4Pa
iv] Waler afworplion, Moz mE
73 Eleciric strength, fatwite, in M¥V/m
o4l ar 9-:'“(:. i
i} Eleclric sirength, edpewise kY
Lo il ag W, Mix
wiiy Dissipaison frctor f Loss —
iapgzot yat Aoz
=80} Permiciviny ad 1 BMHE, har _—
ix) Irsolotion zesistancs sfter  BAQ
1300 o srates, MEr
2} Crushing styength afcer EM

heating, idla

FPor thickners of 0% men and bers than limdt i5 40,

(Clrwse 56 )
Nomiml Resoicements for Miethod
Thichkness T of Tesl
:-T!-m 7 = o = 1-;3L ~  Ref
Raqoirement 4] A+ AS Fl F2 F)l F4 B FP1 P2 P24 F3 Pl B o hsmex
dypiia ! ¢ of This
Siaadwd

:':-:-ﬂm 133 90 105 7D 125 13 0 S5 10 LoD 00 [ 130 13 as m T 4
thap L-6
mm
Hot less $E 2% 15 M0 6D &0 70 60 £3 FO 60 — . - o B
than 5 mm
huuﬂn_53__55556:55565‘60#15?5?137[}6::5@53) ]
i.6mm
Al A5 shows ja Table 5 O
thickpess
T™at Pk} P — M3 shown in Table & —
greader
than 3 mm
Greaier -—#—321'.‘31520—:-:13315330 E
thas 3 mmo
Mot .....-___‘_—_.—._.--.—_—ﬂm:ﬁﬂ-ﬂ-ﬁl}mi- L% ]
grealer
than 3 o

do SR e e e U o 2wk e e e N g8 TR G
ot = {4 — — I it 95 30 oS 5 3130 10 10 IGo Jxlde 1l 310 H
greaier
than 25 oen
Notle=s 135133 135188 = = i i mm e — . - I
than Himen
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Table 3 Nominal Thickness and Permissible Deviation
{ Clause 5.3 )

All dimensions in millimetres.

Pricrred Permissible Derlation from Nominal Thickness ( Plus or Minus )
ﬂ?ﬂ‘l’l’. e & T i Py T Type
A2, 1 P21 AT Bok Ak As: e P1, P2, P21,
F3, F4 and F35 3, P31 and T4
0-4 1y — 0-10 0-09 006
0-5 1) 1= 011 010 0.07
06 1) = 012 011 0-08
0.8 019 = 013 013 009
10 0-20 — 0-14 013 011
g 0-21 - 015 0-16 012
16 0-24 063 0-18 019 0-14
20 027 0-63 0-20 0-21 016
2-5 031 0-63 0-23 0-23 0-18
30 034 070 026 025 0:20
4-0 =40 0-75 0.30 0-29 024
LB 0-45 079 0-33 0.33 028
60 0-50 0-83 037 0.37 0-32
L 0-59 - 0-92 041 046 039
o .68 1.01 0-46 0-53 0-43
120 076 1.10 043 0-60 0-50
14-0 054 1:19 0-51 0-65 0-56
60 0-91 128 0-54 0-70 061
200 106 1-46 059 00 072
250 1-24 1-64 0-66 092 0-45
jo-g 1-41 1-9] = 1-03 0-98
350 1-56 2-13 o 1:11 1-10
40y 1471 2.35 e 1-23 1-23
450 1-57 2:57 L 1-33 133
30-0 205 279 T 1-43 1-43
600 2:42 323 il 1.63 i
700 2-80 3-68 ! i 1.43 e
80:0 3.20 412 A 1-03 -
90.0 360 - - 4355 el : .23 [
1000 400 5.01 s 2.43 i

YThe thicknesa toleranze for this nominal thickness should be agroed between the purchaser and the supplier.
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THIS STECIFICITIDN OR PATTRIR, DFAVINGS G R ANY J2THEF
INFO FMATION ISSUED IN MNNEMTION THEFEWITH MAY. ONIY BE USED FOR
ASAPECIFICOXRDER ™I4(%D BY THE Y RTENT ATTHOFITY, IT IS MT
WFITTEN.SANCTIVN NF THE DIFSCTYR GENEFAL oF INSPECTIDN, MINISTFY "
OF DEFENCE, NEV DEIHT - 110 011.

T2 BE "SED FYF ANY \THET DUF™SE WHATSHRVE T
0. ForMHRD WITHYUT THR EX-roas

0.1 This s~ecificatign has been ~ye -ared by the M NPF LIETATE ~*
- INSPECTIHN (MTLITAFY FEXPINGI"SS) XIFEE. “UNE-411 003,

0.2 For additipnal ™m-~ies >r anv sthey €n-uiry regarding this _
S ecification reference should be made 1o the Ins-ecting Author ity
named in the tendey oY contract(i.e. C.I.("E.), Kirkee.).

: SMPE

1.1 This specification is meant to govern manfacture, sunply and
inspectinn of rubber, expanded, sheet non-tarnishing for use as -
cushioning matexizl, nrimarily in reckaging as follows ;-

(a) Grade 1 -~ Medium density

(¥) Grade 2 - Heavy density
1.2 The méte:ials of both gyades (hereaftes llectively teymed
"the material™) are similay excent that grade 2 -has 2 higher apparent
density and g highesy Yesistance to ompression styain than gy ade 1

and is theyefosye rreferred wher higher 15ad e2xrying conacity is
ne cessary, : :

153 The m.ate;z-ial has low wate> absor-tion and is therefore suitable

for usé gutside s water vapour borriey, Tt is Ton-silver-staining
(to the extent required by ES 3106) and is nyimasz ily intended fo3
use when it is necessarv to minimise the ~ossibility of tarnishing
0Y corrosion of metalliec comngnents. Earticularl .of silver, copner,
brass angd "7y containing alloys with which i may be in contact
0 close "Yoximity,

1.4 The materisl has Superior hest resistance to and is
Tecommended for use (4o t extent reyuired by Bo 3106) when
.xesistance to degrsdation undey tr0-ical storage mnditions is an
imnortant consideration,

1.5 It is not Yeczistant to mineral lubricating 0il oy gasoline,
is not free fyonm oYgZanic cgn unding ingredients which may
Swyfaces undey ce:taixgomnditions of use., Some
- Stiffening of the ell walls may occur due to c:rygtallisation if
S8tored at 1low tempe:atu:re, Pa:ticula: 1y around-25 C, even for
relatively short reriods,

1'6<111The material has no fire-retardant pronerties and will buyn
readily,

Y 5/-
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2.  FRIATED T (MENTS -
2al The related do cuments mentioned at clause 2.2 are th)se
anpliceble ot the date of ~ublication of this srecification, It

is contractors 7¢5°0n8ibility to confiyrm theiy current a-mlicabi-
1lity and to othein from the Authority Holding bealed Partieulars
(10, Cul.(ME.), KIFKEE.) infowymation concerning any change that
may be necesszry due to cancellation, revlacement o1 surersession
of any of thesec do cuments, . ! '

2.2 oloPies of the yelated svecifications mentioned in this
specification =re obtainable as follows : -

Indian Standards Institution

B.S. Specificetions 8'
Manak Bhavan

B.£. 903 - Parts

g‘lctq—;"‘kifg;gsﬁ g 9, Bahadur Shzh Zafar Marg
e 3L : NEW DELHI_-— 110 002, :
3  DESCFIFTIHN -
531 The maieri 1 shall be suwnlied in the f1m of sheets of

Su_bstantiwo;m_th}ekﬂe-ss;—-}}e=ending on thickness, the

sheets may have 5 smpoth continuous thin sKin on one or both
surfaces o1 no s%in on eithey surface, Each sheet shall be
substentially uniform in texture snd free from flaws, -abnormal
volds, and othey perfections likely to affect its service life
oY Utility. e : 5 e ;

E L Colouy - ¥y identification nix:noises; the colour 5:“ each
sheet shall be -- follows >r as stimlate_d in the contract,

(1) Grezde 1 mate‘rial - nale blue-green
w~(2) Gyade 2 material - yellow—— o~ .. _

4. OMDSITI N S 3

4.1 The material shall be cellular rubber in whioch the cells
are substantizlly non-intey communiecating. It shall be made from
masticated and sullably comounded natural and/oy synthetic ¢is~
Polyisoprene iwbbey using a sulphurless oy Sulphur—~donating
curing system, and it shall contain not less than 1 phr of a
suitable mon-staining anti-oxident, No .8ignificant amount of
elemental sulphus shell be used in the mix, G

Le

4.2  The meir A of manfacture shall be such that the com-
Pression stress-styain Properties become substantially constant
within 48 hours aftey Vulecanigation,

S DIMENS In NS

2.1 . When measured in accordance with B.S. 903 : Part P2 +he
¢ dimensions of each sheet shall com 1y with the following
requirements,

A9*Sanne 6/-
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H) Thickness. u~to but not including 13 mm - norinal
thickness + 10 percent.

2) Thickness, 13 mh and above - nominal thickness + 10
- and - 5 nercent,

' 3) Iength and width - nominal figure + 3 and - 7 percent,
5. TENDEF SAMPIE .o

.1 The contyactor shall submit twn tender sammles each of
500~ essentially from the same batch/lot of ma.r.f’ar'tuze, fiee of
charze and conforming to this snecification. Lu

T PFE-INSPE(TION

5 Before tendexing the: store to the Inspector, the supplier

sh=1l carry eut a thorough inspection of each delivery 1o satisfy
himself that the store fully conforms-to this specification and

shell render a cextificate to that effect to the Ingpecting 0fficery,

8. ; INSPECTION

8,1 Fubber, éxoande'd, non-tarnishing and the nackages in
which it is contained shall be subject to ins-ection by and to the

fir-1 anproval of the Insdecting 1fficer/Ins-ecting Authority.

8.2 The sam-les of the material and. the ~ackeges in which it
is mntained may be taken fyom any -ortion of a consigmment.

8.3 If, on exsmination. any sam->le be found not to conform to
this s-ecificption, the whole consigrnment may be rejected,

R.4 The foreghing ~-mvisigﬁs_shalLatul3Leﬁualrly—to ~yime
coriiiactors and to sub-contractsrs, if any. .

9. - SAMPLING

4

g. Noymally t;«c rentesentative samnles each of 500g of the
material, shall be drawa from each batch/lot. However the number of
Sam

mples to be drawn will be at the discretion of the Ins-ecting
QTfficex, : : :

10. TEST FEQVIFEMENTS °

10.1 Samples tzken f‘:r'om any tortion of the supply shall comply
with clauses 3, 4 & 5 above and shall also .conform to the following
test requirements :-- 4 4

‘ it -‘-.Cocnl 7/"’
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1 B R S ko ke e o SO S SR IR At il T S -
1 B fharacteristic Passing  Gtandard Test
$i .Ifa_,_____-____..________-___-_-“_“H___-SIQQ?.-I__-EZ‘EQE,QJ.---QIDQQ._
A - Appa;ent density max 400 56l % ;? gSB Part
m ek ] o ceduye
kg/ Lnad Pro
®reent, | 2. (ompression strain undey ; BS 903 Payt
| Stress of ;- F4 Testead
_ 8) 0.7 bar’. .. Poscont Max 39 #1350 8 Bupplisd
1 07 | & Min 20 s e 0Y without
of | B) 2.0 Bar® . v cont Min o R e Y
' c) 3.5 bard...pe:oent Min - 40 ang not
less than
4 times the
_ : value obta- ‘
gg%;e? | : ined at(a) :
ad - = Tomnression set, : Appendix A y
"ficery, ' Mot g 40 (BS 903 Payt i
| = : F6 1956 %
} 3 yen_-roduoed) . {f
; 4. Freedom fyom water-sslunie 5
the f ©rrosive im-urities ®
| 1) Free alkali 1o “hensl hthate:y &
N it | calmulated as KhH 2excent Max 0,03 = '0.03"‘6 3
! i1) Cthlorides* ralculated gas 0] g
m to | 2 : ey cent Max 0.10 0.10 3
_ 1ii) Free acid to bromo creso 1 green Nil Nil g
.i iv) Sulpha‘besf caleulated as 50, g
Pereent Max 0,20 0,20 )
he 5. Freedom from siive, staining 5tain not darker Appendix
L of : than standard
A ' : shade -
A i——-q-—.--.h——h—c-—---—_— ————————————————————————————————————————————————
| E (1) - 1 ba:r-105 N/m2 -
{ ‘ :
: * The materia] may be regcarded ag complying with the
by | Tequirements f5y chioy:das and sul-hates 1f the

ing == resistivity, determined -s described in B.S. 903
. of a ng;tion of the an eous extract is not less t

- -.‘-.-..-.—-—__-__o——-—--—_-—.-.--—-._-




«1.1 (2) Com nents ' Fubbey oomponénbs shall be -ackeg loose in
a wWooden Box/ card board box/naney ¢~rton and shall be
. adeguately Qusted with fyench chalk: where wgoden boxes

8re used they shall pe lined internally with brown panery |

(b)Sheet ¢ Sheets in Tunning length shall be Y>1lled, The
70118 8hall be vered with bryim wamey and then nackeg
in hessian cloth. Sheets shall be dusteqg with french

chalk Quring ¥>1lling, P

11.142 The materiay offered in ang other ~dckages shall heve the °
"Tior anmroval 2f the ‘Ins ecting yeey ey, ' : '

11.1.3 The inolusionoi’"any foreign mattey 0 imhurities in any of
- 1 -

i) Nomenclatuze ang Specifivation numpey of the
material,

11)  Name ang address of the consignee,
I9y=Wrfe,. No. and date, =
iv) Consignment numbey , R e L

v)_ (Io‘t No./Batch N, and date of man{art-am

a

Vi)  Gross ang e PO RS o

vig).. (’o'l_jl;'_se utive nmumbey of‘{;é?k?ge' and /total numbey ¢
packages, . i ;

viil) Date of su‘:r'ly‘

11.2.2 The OmIonents will pe A5 riately maykeg with initials/
tr=2de mayks of the man‘acturey ‘date of manfscture, if Snecified
on the Jeleve_m’t Com-onent drawing, - .

.0----.9/""
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11.2.5% The sheects of t}le 8toye shall beay the markin of grade 1
O grade 2 (ag g glioable). date o+ manfaoctuye and 1n1tials/trade
mark of manf‘antut; Y. The paint vsed 5> ‘*az‘king 8hall bpe tontrast
- colour ang to the Satisfaltion of the T Srecting Officey,
L2040 1 additisn 4, absve, the Ins-enting ?ffioei'may suggest -
Some mHre m:rkings/idewtifioztion at the tipe of)ins~ep¢10n..

L be o Boo d{iuality

confsrming o 1.9, 13’3—1961‘ ) and to the Satisfaction of the
Ins-e cting yeey ey, 1981
vd/~ XXx XXX Xxx 5
( Dy, ‘TTEJI—T—S{NGFF) iy
s - DIFEFP)F :
(*)NT’DLIE F INSDE(‘:{‘IoN (MIIITU-Y EXPI()SIVES)
for DIFECIF 17 ygop AFUAMENTS )
12, '"PPENDI (ES
=218
e e APPENDIX 'A!
f-’)M'D}‘ESSION SET
- : .

SECTINN 1 - DEFINTTI NS

fbmﬁ:ession"sﬁﬁﬁﬁ;:-The average 1paqg PeY unit area of pe
origingl CY0Ss se ot n, fom-ression Stress is @ nljed go as to
causge de rre age in dimension of the test iece in the direption of

€ annlieqd stzeaa.

"om ression strain .. The alteration of shaye oy dimensiong
resulting Tom stress, Fbmw:ession Strain is the de creasge in
dimensign Toduced in 4 Eiece of rubbesy by a oom ression Stress;
it is the €crease in th direction of the st:esg, €Xpressed ag

a re:oentage of the original 1ckness. 7P

~ The Yesidual Strain in a rubbey test

N straineqd

undey cor
and then alloweq to Tecovey
ng susbstnntially

7€8sion {4 a given

for g given

onstant during the test,

®vensn, 10/"
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SECTDIN 2 - EXPIANATIRY MTE

. This method is intended to measure the relative ability of
various cellular 2ibber to retain elastiec -yomexyties aftex the
~yolonged ="" TEliration af commressivs strains, It doés not
annHeay that thelhrecautions aFtlied to sclid soft vulecanized
yubbey as to friction between the clam>s and the surxface of the
piece need be closely defined as far as thls materizl and the test

are concerned, ;
Stressing in service of cellular rubbers may involve :-—
1) The maintenance of a defiaite deformation.
2) The applieation of a known constant load; or

3) The iapidly seneated deformation and iecove:y resulting
from 1nte3mittent rompressive forces.

- The oompreas*on set test desecribed below is intended to
aimulate only the first of thesg conditions ~f use,

“SEOITIN 3 - 1RST. "IR(ES L N

— Sten : ; 11 be cut faom sheet mate:ial. The
two suxfaces vh;cn hdvé beea in rontagt with the mould sha«ll have
substantizlly conl¥inuous skins and be parallel to one another’ and
the othey su:fspes shaz1l exmose the cgllular structure of the
material,

The test iere shall be a squa~e, the length of side of
which shall be t 7ese than twice th" thickness. In no ease shall
_the size of the test piece be less then 2 in. x 2 in.(51mm X 51mm)
‘which is the ~referzcll aize,

SECTIVN 4 - ATPARATUS

i The ro yessicn device shall consist of two oy moye flat
steel plates btheen the Pazal’el faces of which the test plece is
compressed, uteel spacers' in the form of bars and of thinkness
such as to give the'required pexrcentage oomgression shall be
gzozided to roni:ol the thiokness of the test niece duzing the
-tes

SECTION 5 - PRO (FDUFE

.-411 test pieces shall be ~onditicned as described in part
F,1 before being tested,

The initial thickness >f the testf:iecﬂ_shall be accurately
measuyed a2s described in wart F.2, r

44 7/
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]

. The test niece shall then be comryessed to 75 per cent
(50 per cent foy latex foam) >f its 3 initial thickness
between the payallel steel plates, which shall be large; than
the test piece..fteel spacers shall be equivalent to 75% of the
initial thickness of the material (equivalent to 50% ir case of
latex foam).:Steel s-~acess shall be used between the plates,
sufficient eclearance being allowed “oy the b 1ging of the test
vlece and care being ta%en to avpoid disnlacement of the test
riece, S

iy After being comprevsed f51 the -eriod and at the tempera-
ture given in Table 1 the test niece shall be removed Trom the
‘clamp while still st the test temerature and allowed to recovey

. £ 30 minutea. at room temerature. The thickness of the test
~iece sh=11 then be measured again, : 3

-

TABTE 1 PIME AYD TWMPET ATUFE P _MMPFIESSIOHN -

——————————————————————————————— -‘-—-——-——l--- -——-—----a-——i---—- e —— ——
Ty-e of rudbber j Tem erature ! - Tipe
——————————————————————————————— o . e e e e e e ] s e ——— e ——
- B ' )
S-onge yubber and latex foam ' 70 + 1°¢ : houss °
rubbey . _ : i ;

——————————— "P——-'——'-————-—'———"-——-———"—-————--ﬂ-——-'-——‘-'--—-'—-——:-"‘—— e e -
Exvanded yubber P 2% : O hours
S e S e s s D . W i . . . Y > . . e, S — o aas -I-q- ————————————————— -;' —————————————

. *BECIION 6 - EXPFESSION 9F FESULTS

= The compression set is the ﬂiffefeﬁfe between the H3iginal
thickness of the test piece and that after Yeoovery expressed as
a percentage of the initial applied compiession,

If t,1s “the original thickness of the test piece
t, is the thickness after recovery, and

1, is the thickness »f the.BPSPe?, then the cmmpressian
- :

set at :
constant strain = to3$§§§§},
1 -ta

2

X100 o

E
)

it least two test wieces shall be tested, and the results
> shall be averaged. s ’

e ey S0 e
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r Squale and thickness that of the sheet “rom
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APPENDIX 'B’

. MBTEOD pF_TEST ¥R PREED:M P i SIIVER
STAINIVG/ \

v

Stain tester

The stain testery shall oonsist of &

a rectangular piece af
cleaz'photogtinhio filr with a styip of the Standard shade, 3 mm
wide, across t, equidistant fiom each end, The diffuse visual
density, tyve VI-b of the rhotogra-hic £ 1m background shzll be
Mot greater than 0.050 when determined in accordance with BS 1384
and the diffeyence in density between the standard shade and the
#ackground shall be 0.012+ 0.005, ‘

“nga - Procedure

7. %

Place two nieces of the material, r:eferably about 25 mm

¢ which they aye cut,
on a larger piece of analytical silver f5il which has been
Ao

i—»

¥

other Pieoea freshly cut suryface, in contact with
oe Bllvey, - 0

+

Ty

£
-

2ned and solished with jewclley's Touge and water
1and yubbed dry with clean ‘eloth. 80 that one -.iece has an original
surface, and the

R

S - o flare the foil with the Jiéoes resting gn it, in a
suitable air oven maintained at 70

C + 2 degC foxr 30 minutes,
then remove the yubbey ?rom the f0il Tallow to ool to r00m
temmersture, and examine the silvey vi

sually for stain, If
Stain is obseryed. viey it thyough the

_ cleapr: -~art of the stain
tesﬁer film adjzcent 10 the standard shade,

-

OF@*@*Q

vrg/~-191984 ,



