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FOREWORD

This Malaysian Standard was developed by the Technical Committee on Latex Products
under the authority of the Industry Standards Committee on Rubber and Rubber Products.
Development of this standard was carried out by the Malaysian Rubber Board (MRB) which is
the Standards-Writing Organisation (SWO) appointed by SIRIM Berhad to develop standards
for rubber and rubber products.

This Malaysian Standard is the second revision of MS 679, Specification for latex foam rubber
mattresses for domestic and general use.

Major modifications in this revision are as follows:

i) the normative references have been updated; and

i) deletion of clauses on tests for copper and manganese content.
This Malaysian Standard cancels and replaces MS 679:1999.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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Latex foam rubber mattresses for domestic
and general use - Specification
(Second revision)

1 Scope

This Malaysian Standard prescribes the requirements and methods of test for mattresses
made of a latex foam rubber interior covered in a suitable ticking or proofed sheet and
intended for domestic and general use. This Malaysian Standard does not include mattresses
with interiors made from shredded latex foam rubber.

SAFETY PRECAUTIONS: Persons using this standard should be familiar with normal
laboratory practice. This standard does not purport to address all the safety problems, if any,

associated with its use. It is the responsibility of the user to establish appropriate safety and
health practice and to ensure compliance with any national regulatory conditions.

2 Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative references (including any amendments) applies.

MS 1449: Part 3, Rubber - Determination of metal content by atomic absorption spectrometry:
Part 3: Determination of copper content

MS 1449: Part 4, Rubber - Determination of metal content by atomic absorption spectrometry:
Part 4: Determination of manganese content

MS ISO 37, Rubber, vulcanized or thermoplastic - Determination of tensile stress-strain
properties

BS 7337, Specification for ticking intended to be used, in domestic, public sector and contract
applications

ISO 1923, Cellular plastics and rubbers - Determination of linear dimensions

3  Components

The mattress shall consist of a latex foam rubber interior covered in a suitable fabric cover
unless specified otherwise.

4  Interior requirements
4.1  Materials

Latex foam rubber shall be made directly from latex of any type together with any suitable
compounding ingredients by making a foam, causing it to set and adequately vulcanising it to
produce a permeable cellular rubber of substantially interconnected cells.

© STANDARDS MALAYSIA 2011 - All rights reserved 1
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The latex used should not contain formaldehyde or sodium pentachlorophenate. Component
ingredients shall be free from grit or coarse particles.

The foam rubber shall not include any ingredient or leachable constituent in such
concentration which is known to be harmful to health.

4.2  Construction

Latex foam mattresses shall be either directly moulded or otherwise shaped or built up. They
may or may not have cavities moulded or otherwise produced in them. If the mattress is built
up, all joints shall be at least as strong as the latex foam rubber itself.

4.3 General condition

Any odour shall be as slight as possible and shall be unobjectionable. The surface shall be
generally smooth without undue blemishes.

4.4  Dimensions

The actual length and width of the latex foam rubber interior shall be greater than the
dimensions of the finished mattress by a small amount so that the cover will compress the
latex foam rubber slightly.

4.5 Physical and chemical tests

45.1 Hardness index

The hardness index when measured by the method as described in Annex B shall be as
agreed upon between purchaser and manufacturer. Unless otherwise specified it shall be

classified as in Table 1.

Table 1. Hardness index classification

Grade Product indentation hardness index
Soft Less than 100

Medium 100to 170

Hard Greater than 170

45.2 Compression set

When the latex foam interior is tested in accordance with Annex C, the compression set shall
not be more than 6 %.

45.3 Pounding test
When a sample is tested in accordance with Annex D, the reduction in hardness index shall

not be more than 20 % of the initial value and the thickness shall not be more than 5 % of
initial thickness.
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4.5.4 Elongation at break

When a sample is tested in accordance with Annex E, the minimum elongation at break shall
be 150 %.

455 Accelerated ageing test

The change in hardness as measured in accordance with Annex F shall not exceed * 20 %.

5 Mattress ticking
51 Definition
A primary covering fabric which is not intended to be removed from a mattress.

5.2 Unless specified by the purchaser, latex foam rubber mattresses shall be covered with
a ticking complying with the requirements specified in BS 7337.

NOTE. Flammability requirements are not included as the flammability of tickings can only be measured satisfactorily
in combination with the fillings that will be used in made-up mattresses, divans, bed bases, etc. Attention is drawn to
BS 7177.

6 Dimensions of finished mattresses

The actual length, width and thickness of the latex foam rubber mattress shall be specified by
the purchaser. However, the tolerances as given in Tables 2 and 3 shall be adhered to.

Table 2. Tolerances on length and width

Dimensions Tolerances

(mm) (mm)
Over 305 mm up to and including 635 mm -0+12.7
Over 635 mm up to and including 940 mm -0+19.0
Over 940 mm up to and including 1270 mm -0+254
Over 1270 mm up to and including 1580 mm -0+31.8
Over 1580 mm up to and including 1905 mm -0 +38.1
Over 1905 mm up to and including 2235 mm -0+44.4

Table 3. Tolerances on thickness

Dimensions Tolerances
(mm) (mm)
Up to and including 25 mm -1.6+3.2
Over 25 mm up to and including 125 mm -0+4.8
Over 125 mm -0+6.4
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MS 679:2011

7

7.1

Packaging and labelling

Mattresses shall be wrapped up in suitable polyethylene sheets or other materials

except otherwise indicated by the customer to prevent soiling during normal conditions of
handling, storage and transportation.

7.2

Each mattress shall be suitably labelled in accordance with the current legislation

pertaining to the subject and shall also include:

a)
b)
c)

d)

e)

8

manufacturer’s name or trade mark or both;

the number of this Malaysian Standard;

the year of manufacture;

a statement to store the mattress in a cool dry place away from direct sunlight and that
the mattress should not be allowed to come into contact with oil, oil-based antiseptics,
petroleum-based grease, turpentine, petroleum spirit or other organic liquids which are

harmful to rubber; and

grade (soft, medium or hard).

Testing

Methods of conditioning and testing shall be carried out as described in Table 4.

Table 4. Conditioning and testing test methods

Method of test Reference
Conditioning and test temperature Annex A
Product indentation hardness index Annex B
Compression set Annex C
Pounding set Annex D
Elongation at break Annex E
Accelerated ageing test Annex F
Storage and care Annex G
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Annex A
(normative)

Conditioning and test temperature

Al Samples, or articles shall not be tested less than 72 h after manufacture. Prior to test,
the samples or articles shall be conditioned for at least 16 h at a temperature of 23° C +2 °C
and a relative humidity of 65 % = 5 %.

A2 The tests shall be carried out at a temperature of 23 °C £ 2 °C.
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Annex B
(normative)

Product indentation hardness index

Bl Definition

The product indentation hardness index is defined as the force, in newtons, required under
specified conditions to give an indentation in the sample equivalent in depth to 40 % of the
original thickness of the sample.

B2  Sample size

Wherever possible, the whole of the article shall be used as the sample but if less than this is
used, the size of the sample should measure a square of 380 mm (tolerance + 20 mm, - O
mm) with a thickness of 50 mm £ 2 mm. Sheets of less than this standard thickness shall be
piled together to approximate as closely as possible to the standard thickness.

Finished articles may be tested as agreed between purchaser and supplier.

The articles or samples shall be conditioned as in Annex A before testing.

NOTE. Results on piled material and on finished articles may not be the same as would be obtained with the
standard test piece.

B3  Apparatus
B3.1 Testing machine

Testing machine, capable of indenting the test piece between a supporting surface and an
indentor which shall have a uniform relative motion, in the vertical direction, of (100 + 20)
mm/mm.

The testing machine shall have a means of measuring the force required to produce the
specified indentation with a precision of £ 1 % or = | N, whichever is the greater, and of
measuring the test piece thickness under load with a precision of £ 0.25 mm.

The testing machine shall also be capable of maintaining the specified degree of indentation
with a precision of £ 0.25 mm for the specified period.

B3.2 Supporting surface
Unless otherwise specified, the test samples shall be supported on a smooth, flat horizontal
and rigid surface, larger than the test sample and suitably vented with holes approximately 6

mm in diameter and approximately 20 mm pitch, to allow the escape of air from below the test
sample.
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B3.3 Indentor
The indentor shall be mounted by a ball joint free from vertical movement. It shall be flat and
circular, with a diameter of 200 mm (tolerance + 3 mm, - 0 mm) and a radius of 1.0 mm

(tolerance + 0.5 mm, - 0 mm) at the lower edge. The lower surface shall be smooth but not
polished.

B4  Test procedure

B4.1 Measurement of thickness

Position the test piece on the supporting surface so that the centre of the test piece, or other
agreed test area, is located below the centre of the indentor. Test pieces having cavities on

one side shall be placed with the cavity side next to the supporting surface.

Apply a force of 5 N (tolerance + 0 N, - 2 N) to the selected test area and measure the
thickness.

B4.2 Mechanical conditioning

Indent the test sample at a rate of (100 + 20) mm/mm, to produce an indentation of 70 % +
2.5 % of the thickness. After reaching 70 % deflection, release the load at the same rate.
Repeat this loading and unloading twice more, then proceed in accordance with B4.3.

B4.3 Testing

Immediately after the third unloading, indent the test sample to 40 % + 1 % of the thickness.
Maintain the deflection for (30 = 1) s, note the corresponding force, in newtons, and release
the force. This is the product indentation hardness index.

B4.4 Repeat tests

For repeat tests on the same test piece, a minimum recovery period of 16 h shall be
observed.

B4.5 Testreport

The test report shall include the following information:

a) the conditioning and test temperatures and relative humidities;

b)  whether bulk material or finished articles were tested;

C) the dimensions of the test piece and, in particular, the thickness as determined in B4.1;
d)  where applicable, the number of piles constituting the test piece;

e)  whether skins were present and, if so, how many; and

f) the indentation hardness(es); values up to 100 N shall be quoted to the nearest unit;

values over 100 N shall be quoted to the nearest 5 N.

© STANDARDS MALAYSIA 2011 - All rights reserved 7
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Annex C
(normative)

Compression set

C1 Definition

The difference between the initial thickness and the final thickness of a test piece of the
cellular material after compression for a given time at a given temperature and after a given
recovery time, this difference being referred to the initial thickness.

i Change in thickness
Compression set (%) = x 100

Initial thickness

C2  Sample size

The sample for this test shall have parallel top and bottom surfaces and essentially vertical
sides. The sample may be of circular or square shape, and the minimum dimension of the top
and bottom surfaces must be greater than the height of the sample, and the surface shall
have a minimum area of 100 cm®. The thickness of the samples may vary but shall not be
less than 20 mm. Samples shall not be plied up in the testing. The sample shall be
conditioned as in Annex A before testing.

C3  Apparatus

C3.1 Thickness measuring devices for various sample thicknesses as in accordance with
SO 1923.

C3.2 Compression device

The compression device shall consist of two flat plates measuring 300 mm x 300 mm.
(Aluminum plates or any stiff plates that are clean and smooth, and that will not deflect
measurably under the load necessary for deflection of the sample may be used). The device
shall have spacers and clamps such that the plates are held parallel to each other and the
space is adjustable to the required deflected height.

C4 Test procedure

The initial thickness of the sample is first measured. After this, the sample is placed between
the plates of the compression device and is compressed to 50 % of its original thickness, The
compression shall be maintained for 72 h at 23 °C + 2 °C, 65 % + 5 % relative humidity. At
the end of this test period, the compression is released and the sample is allowed 30 min rest
at room temperature before final thickness measurement.

8 © STANDARDS MALAYSIA 2011 - All rights reserved
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Annex D
(normative)

Pounding test

D1 Definition

. . Hy —H,
Change in product hardness index (%) = ——= x 100

: : )
Thickness in change % = X100
t

where Hy, t; and H,, t; are respectively the hardness and thickness of the sample before and
after the sample has been subjected to a continual compression pounding by a flexing plate,
larger than the sample, for 250,000 times at a rate of 4 times per second.

D2  Sample size

The sample dimensions shall be of 380 mm square (tolerance + 20 mm, - 0 mm). In general,
the sample used in the measurement of product indentation hardness index is used for
pounding tests.

D3  Apparatus

D3.1 Productindentation index
Apparatus as in Annex B.

D3.2 Pounding machine

The essential parts of one testing machine which has been found to be suitable consists of a
pounding plate (material may be of stainless steel) of dimensions 400 mm square connected
to two push rods, one at each side and held in horizontal position by locking nuts. These push
rods are guided to move vertically by fixed sleeves and are driven vertically by means of a
motor which rotates a crank disk, the crank disk and push rods connected by a connecting
rod. This connecting rod is adjustably mounted in a radial slit in the crank disk, the length of
the stroke of the plunger therefore being adjustable. The motor preferably of 0.75 kW is
mounted upon a steel beam above the table upon which the samples to be tested are placed,
and a revolution counter is attached to the machine to record the number of poundings
suffered by the sample, at the rate of four times per second.

The sample shall be supported on a smooth, rigid horizontal surface larger than the sample

and vented with holes approximately 6 mm in diameter and at approximately 20 mm pitch to
allow escape of air from the sample during compression.

© STANDARDS MALAYSIA 2011 - All rights reserved 9
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D4 Procedure

D4.1  Conditioning

Condition the sample as in Annex A.

D4.2 Testing

The initial thickness (t;) of the sample shall be determined as in C3.1. The sample shall be
placed with the cavities face resting on the perforated plate. The pounding machine shall be
so adjusted that the stroke of the compression plate is equal to 20 % of the measured
thickness of the sample and that at the top of its stroke, the plate compresses the sample by

40 % (and therefore by 60 % at the bottom of the stroke).

After pounding the sample for 60 s (240 poundings) the initial product indentation hardness
index (measured as in Annex B) is recorded (H,).

The sample shall then be returned to the pounding machine so that the sample received a
total of 250,000 poundings.

On completion of the required pounding, the sample is removed and left to recover in an

unstrained state for 30 min. After this time the sample is again measured for its thickness (t,)
and indentation hardness index (H,).

10 © STANDARDS MALAYSIA 2011 - All rights reserved
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Annex E
(normative)

Elongation at break

E1l Definition
The percentage elongation of a test piece at rupture.

The elongation at break, expressed as a percentage of the original gauge length, is given by
the formula:

L-L
9 x100

where,
L is the gauge length, in millimetres, at break; and

L, is the initial gauge length, in millimetres.

E2  Sample size

Parallel sided test samples having the following cross-section dimensions, 10 mm to 20 mm x
12.7 mm and suitable length (about 150 mm) shall be cut from article. If the skin of the article
is included in the test samples, it shall be incorporated in the 12.7 mm dimension. The test
samples shall be conditioned as in Annex A.

E3 Apparatus

The apparatus is as described in MS ISO 37.

E4 Procedure

Only conditioned samples are taken for testing. A free gauge length of 25 mm shall be
marked on the test piece which shall then be fixed to the clamps of the testing machine. The
clamp shall be 64 mm to 67 mm apart and shall allow no slippage. The rate of separation of
the clamps shall be 500 mm £ 50 mm per minute and shall be uniform at all times.

The elongation of the gauge length to the ultimate breaking point shall be followed by a pair of
calipers, other methods of measuring the elongation may be used provided they give
satisfactory results.

The results quoted shall be the average of six pieces. Where breaks occur in the jaws or at
jaw level, these results shall be ignored and further samples should be taken and tested.

© STANDARDS MALAYSIA 2011 - All rights reserved 11
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Annex F
(normative)

Accelerated ageing test

F1 Definition

The difference between the initial hardness index of the sample and the final hardness index,
after the sample has been aged for 22 h at 100 °C, expressed as a percentage of the initial
hardness index is termed the hardness change.

No relation between accelerated ageing tests and natural ageing is given or implied.

F2 Sample size

The dimension of the test sample shall be that required for the product indentation hardness
index and conditioned as in Annex A.

F3 Apparatus
F3.1 Accelerated ageing

The apparatus shall consist of an air oven in which there is a slow circulation of air providing
not less than three nor more than ten changes per hour. The incoming air shall be at (100 +
1) °C before coming in contact with test piece. Suitable means shall be provided for
controlling and measuring the rate of air flow.

No copper or copper alloy shall be within the ageing chamber. Provision shall be made for
supporting the test sample so that it is 50 mm from the inner surface of the oven. Only one
test sample shall be aged in each oven each time. The temperature shall be controlled within
the specified temperature.

F4 Procedure

Immediately after carrying out the initial hardness index (H;) on the sample as in Annex B, the
sample is transferred to the air heated oven preheated to the prescribed conditions for
accelerated ageing.

The exposure period shall be considered to start when the sample is placed in the heated
oven, which shall then be closed immediately.

The exposure shall be continuous for 22 h without opening the oven either for introduction or
removal of samples.
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At the termination of the exposure period, the oven is opened and sample shall be removed
immediately. The sample shall be allowed to cool to room temperature on a flat surface after
which it is conditioned at 23 °C + 2 °C for not less than 16 h. The indentation hardness value
is then determined (H,).

F5 Calculation
H -H2
Age hardening (%) = - x100
H

where,
H, is the initial hardness index; and

H, is the indentation hardness value.

© STANDARDS MALAYSIA 2011 - All rights reserved 13
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Annex G
(informative)

Storage and care

The latex foam rubber mattress is normally covered with a ticking and care should be
exercised to keep the cover on because foam rubber is sensitive to sunlight and to a lesser
extent to daylight, which causes surface deterioration.

If the latex foam rubber interior is removed for any purpose, care should be taken in handling
it, and it should be reinserted in its tick as soon as possible to protect it against the light
deterioration referred to above. If the tick cannot be replaced the same day, the foam rubber
interior should be kept covered as a protection against light.

It is recommended that the mattresses be stored flat and, if possible, singly but not more than
six should be stored on a pile in order to avoid distortion. When piled in this way, the bottom
one should face upwards and the next one face downwards on it, and so on, so that the
mattresses are face-to-face and base-to-base. (The face of the mattress is the side marked
‘This side up’ and is the smooth and not the cavitied side of the foam rubber interior).

The mattress should be stored in a cool, dry place free from smells. In no case should the
temperature of the storage place exceed 30 °C.

NOTE. The mattresses should not be allowed to come into contact with oil, antiseptics with an oil base, petroleum-
based grease, turpentine, petroleum spirit or other organic liquids as these materials are harmful to rubber.

If synthetic detergents are used for cleaning, care should be taken in their selection, as some
are harmful to rubber.
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