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FOREWORD

This Malaysian Standard was prepared under the authority of the Building and Civil Engineering Industry Standards

Committee.

Wood cement board is a resource based material produced from wood fibres, coming in the form of chips or flakes
from any suitable timber wood, than chemically treated and mixed with Portland cement and cured under pressure
and temperature control conditions. This standard attempts to provide evaluation parameters on performance
requirements of wood cement board which could provide as a usaful guide architects, engineers, specifiers and
building authorities for purposes of increased utilization of quality proven comparative building materials. Wood
cement board manufactured as per this standard may be considered for usage in areas such as partition walls,

ceilings, duct constructions, cladding and linings and even flooring.

When boards are used in areas subjected to impact, such as vertical surfaces adjacent to public areas and flooring,

impact strength of the boards has to be taken into consideration.

In the formulation of this standard references were made to the British Standard BS 5669: 1979, 'Wood chip board
and methods of test for particle board’, JIS A 5417-1979, 'Wood chip board and ISO DP 8335, ‘Wood -fibre

reinforced cement boards’.

Other references made in the standard include:

MS 522 : Pt. 1 Portland cement (Ordinary and rapid hardening)
MS 667 : Pt. 1 Sampling procedures and tables for inspection by attributes
Pt. 2 Guide to Part 1
BS 476 : Fire tests on building materials and structures
Pt. 5: 1968 Ignitability test for materials
Pt. 6 : 1968 Fire propagation test for materials
Pt 7: 1971 Surface spread of flame test for materials
Pt. 8: 1972 Test methods and criteria for fire resistance of elements of building construction

BS 1210 : 1963 Wood screws.
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'SPECIFICATION FOR WOOD CEMENT BOARD

1. SCOPE

1.1 This standard applies to wood cement board produced from wood fibres chemically treated and mixed with
Portland cement complying with MS 622, compressed and cured in temperature controlled conditions.

1.2 Wood cement board complying with the requirements of this specification would generally be adopted as
material for internal and external use as recommended by manufacturers.’

2. DEFINITIONS
For the purpose of this standard the following definitions apply:

(a} Wood cement board. Panel material manufactured under pressure and temperature controlied conditions
from wood fibres chemically treated and mixed with Portland cement.

(b) Wood fibres. Wood fibres are chips orflakes with typical sizes of 15 mm in length, 3 mm inwidth and 0.3 mmiin
thickness. '

(c) Lot An aggregate of sheets of wood cement board of specified characteristics and dimensions, made by the
same manufacturer and presented for sampling at the same time.

(d) Sample. One or more sheets of wood cement board drawn from a lot.

(e) Test piece. Piece of wood cement board cut from a sample and of the size required for a specific test.

3. REQUIREMENTS
3.1 Geometrical characteristics

3.1.1 Dimensions. The nominal length, width and thickness of the wood cement board shall be the specified
length, width and thickness measured in accordance with appendix B. These measurements shall be carried out
prior to despatch from the manufacturer’s factory. Standard sizes are:

Length :2650 mm and 3050 mm
Width 21220 mm
Thickness :6 mm.<dg40 mm in increments of 2 mm
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3.1.2 Tolerances on dimensions. Tolerances on dimensions shall be as specified in table 1.

NOTE. Other dimensions may be supplied upon agreement between the purchaser and the manufacturer.

3.1.3 Tolerances on shape. Tolerances on straightness and squareness of edges of the wood cement boards shall
be specified in table 1. The method of measurement is given in appendix B.

Table 1. Dimensional and shape tolerances

Geometrical characteristics Tolerances
Dimensional tolerances
Nominal length +4 mm
Nominal width *3mm
Nominal thickness
Unsanded:
up to 16 mm + 1.0 mm
over 16 mm + 1.3 mm
24 mm to 40 mm + 2.0 mm
Sanded ’ + 0.4 mm
Edge straightness 1 mm/m
Squareness 2 mm/m

3.2 Mechanical characteristics
3.2.1 Bending strength. The value as determined by the method of measurement in appendix C shall be at least
IMN/m?2. For boards intended for use under wet conditions, the minimum bending strength determined after 24

hours immersion in water shall be at least BMN/m?2.

3.2.2 Modulus of elastricity. The minimum value as determined by the method of measurement in appendix C
shall be at least 3000 MN/m2.

3.2.3 - Tensile strength perpendicular to the plane of the board. The mean tensile strength determined in
accordance with the procedure in appendix D shall be not less than 0.6MN/m2.

3.2.4 Resistance to axial withdrawal of wood screws. When tested in accordance with the procedure in appendix
E. the resistance to axial withdrawal of wood screws shall exceed 400 N.

3.3 Physical characteristics
3.3.1 Density. In the testconditions defined in appendix F, the boards shall have a density of aleast 1000 kg/m3.

3.3.2 Moisture content. The mean moisture content of wood cement board at or prior to despatch from factory
shall be 12 + 3% of its original weight, when determined in accordance with the test method in appendix G.
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3.3.3 Thickness swelling. When tested in accordance with appendix H, the wood cement board shall not swell

more than 2% after 24 hours immersion in water.

3.3.4 Dimensional stability. When tested in accordance with appendix J, changes in length and thickness shall
not exceed 0.50%. and 0.7% respectively.

3.3.5 Fire resistance and surface spread of flame

3.3.5.1 When wood cement board is tested in accordance with BS 476:Pt. 5. it shall pass the ignitability test and
when tested to BS 476:Pt. 6, it shall be of ‘Class O whereby rating of the material shall be as follows:

i, <6
<12

3.3.5.2 When tested in accordance with BS 476:Pt. 7, the surface spread of flame for the board shall not be
inferior to that specified for class 1.

Wood cement board component system when required for testing for fire resistance shall conformto BS 476 : Pt. 8.

3.3.6.3 Routine testing of these properties are not required and test certificates issued by a competent authority
shall be considered to be evidence of compliance with the requirements of this clause.

3.3.6 Thermal conductivity. Sufficient test pieces shall be cut from one board selected at random and one
determination of thermal conductivity shall be carried out in accordance with appendix K. The average value of
thermal conductivity so obtained shall be 0.35 W (mK) -+10%.

Routine testing of this property is not required, and a test certificate issued by a competent authority shall be
considered to be evidence of compliance with the requirements of this clause.

4. MARKING
4.1 The following particulars shail appear in the marking of wood cement boards complying with this standard.

(a) the numbper of this standard, i.e. MS 934 :
(b) name, trade-name or trade-mark of the manufacturers:

(c) any relevant information.

This information shall appear in one of the following ways:
(a) by direct printing on eachbboard:

(b) by an adhesive label on each board:

(c) on a delivery note or other documents for the retention of the purchaser., with each lot.
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Appendix A

Sampling, cutting and conditioning for test

A1. SAMPLING

Cement boards for testing shall be sampled atrandom from an identifiable lot and the results of tests on these sheets
shall apply to thatlot. Asamplingtable of random numbers may be used for this purpose and reference shall be made
to MS 567 : Part 1 and 2. :

NOTE. The mostimportant aspect of sampling is to ensure that cement boards are selected at random; the sample must comprise cement boards

that were distributed throughout the lot.
Therefore. if the lot to be sampled is in the form of a stack, the stack must be opened up so that sheets can be taken
from the interior and bottom, as well as from the top. Random selection is easier to accomplish ifthe sample is taken

during stacking.

If the lot to be sampled comprises several stacks, approximately.equal number of sheets should be taken, along the
lines described above, from each stack.

A2. SUBDIVISION AND MARKING OF TEST PIECES

Test pieces shall be prepared from boards selected in accordance with the sampling scheme of clause A1. Test
pieces of the size, orientation and number specified inthe appendix appropriateto the required test shall be cutfrom

each sample sheet. A recommended method of obtaining test pieces from a sample sheet is illustrated in fig. 1.

Test pieces shall be marked in such a way as will make them readily identifiable with the board and lot which they
represent. Such markings shall not cover more than five per cent of the surface of the piece.

In the case of boards which are marketed with one side specifically designated and marked as being the ‘face’ any test
pieces cut from such board shall be clearly marked to make that side readily identifiable at the time of testing.

Cuts shall be parallel to the edges of the sheet and at right angles to the surface.

A3. CONDITIONING OF TEST PIECES

‘Sample test pieces shall be conditioned to a constant mass in an atmosphere of relative humidity 65 + 5% and at a
temperature of 27 4+.20C. Constant mass is considered to be achieved when two successive weighing operations
carried out at an interval of 24h do not differ by more than 0.5% of the mass of the -board.
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Test pieces should be cut 50 mm away from edges of the board

Figure 1. Cutting diagram

Legenda

GH . Test piece for moisture content determination and swelling in water
Ci1Fq . Test piece for density, Modulus of elasticity and bending strength

Ca2F2 . As above but cut at right angles to C1 F1.

D . Test pieces for tensile strength

Eih . Test piece for axial withdrawal of wood screws and dimensional stability.

E2 12 : As above but cut at right angles to E: 1.
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Appendix B

~Method for determination of geometrical characteristics
of wood cement boards

B1. SCOPE

This appendix sets out methods for determination of geometrical characteristics of wood cement boards.

B2. TEST SAMPLE

Test samples shall be whole boards taken from the lot, as specified in appendix A.

B3. LENGTH AND WIDTH

The length/width of boards shall be measured to the nearest millimetre at each edge of the board, approximately 25
mm from the edge and at the centre, with a measuring instrument allowing an accuracy of 0.15 mm/m. Both
measurements for length/width shall be recorded to the nearest millimetre.

- B4. THICKNESS

Three thickness measurements on each side of the boards, approximately 256 mm from the edge, shall betaken. The
test shall be carried out by slowly applying. at a pressure of approximately 0.02 MPa, a micrometer having flat and
circular measuring surface of 16 :th mm diameter (approx. 200 mm?2in area) and allowing areading to an accuracy
of 0.05 mm. The results shall be expressed to the nearest 0.05 mm.

B5. EDGE STRAIGHTNESS

The straightness of each board shall be determined with a precision of 0.5 mm. A metal straight-edge shall be
arranged to touch the two corners of the board. See fig. 2. The maximum deviation from a line connecting the
corners shall be noted and expressed to the nearest 1 mm per 1000 mm with a designation (+) ifthe edge is convex
and designation (-} if the edge is concave. Each edge of the board shall be measured.

-

B6. SQUARENESS

The squareness of the boards shall be determined within atry squareof T mx 1 m, with an accuracy notworsethan *

0.2 mm/m. The square shall be applied to the board as shown in fig. 3(a). The 45°line shall coincide with the corner

being measure (point A) and one arm of the square shall be coincident with the longer board edge. The maximum

deviation between the square and the edge of the board at point 2 shall be determined to the nearest 0.5 mm, and the
* result expressed as millimetres per metre length of the side of the board. If the angle atthe cornerislessthan 909, the
- designation (-) shall be given and if the angle is greater than 909, the designation (+) shall be given.

10 .
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If the side lengths of the board exceed 1 m, the square shall be uséd in conjunction with two straight-edges as

~ shown in fig. 3(b).

B7. TEST REPORT

The test report shall contain the results of the measurements.

+ Deviation
A e e B
- Deviation
Figure 2. Measurement of edge straightness
— L
——7 «—— Deviation
T~ Point B
r Point A
ide lengths do not exceed 1 m. l/ . — .
(a) Where side lengths 450 — / / =— Deviation
Point B
Square
J
] N A
(b) Where side lengths exceed 1T m Straightedge
: 450

Figure 3. Measurement of squareness of boards

11
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Appendix C

Method for determination of bending strength (modulus of rupture)
and modulus of elasticity of wood cement board

C1. SCOPE

This appendix sets out a method for determination of bending strength (modulus of rupture) and the modulus of
elasticity of wood cement boards."

C2. TEST PIECES

Two rectangular test pieces shall be prepared from each sample sheet. The width of eachtest piece shall be 100 mm
and its length shall be 250 mm or 16 times its nominal thickness plus 25 mm, to the nearest 25 mm. The two test
pieces shall be obtained insuch away that the longer edges of one test piece lie alongthe length of the sheet, and the
longer edges of the other test piece are at right angles to this direction.

The width of each test piece shall be measured in accordance with appendix B to an accuracy of 0.15 mm. The
thickness shall be measured in accordance with appendix B to-an accuracy of 0.15 mm approximately 25 mm inside

the midpoint of the two long edges and the mean of the two thickness readings shallbe deemed to be the thickness of
the test piece.

NOTE. Test specimens used to determine modulus of elasticity may also be used to determine bending strength.

C3. BENDING STRENGTH

C3.1 Procedure. Each test piece shall besimply supported.either horizontally or vertically on parallel metal rollers
having a diameter of 20 mm to 25 mm and free to rotate. The centre-to-centre spacing of the rollers shall be 16 tto
the nearest 25 mm, where t is the nominal thickness of the wood cement board. The span shall be measured to the
nearest millimetre. A load normal to the face of the test piece shall be applied at the centre of the span by means of a
metal bar parallel to the supporting rollers and in contact with the test piece over its whole width; see fig. 4. Thatpart
of the bar in contact with the test piece shall be rounded to a radius of 10 mm to 13 mm.

The load shall be applied at an even rate, or at arate such as will produce an even rate of increase in strain, and the
rate of application shall be adjusted so that the time from the initial application of load until failure of the test piece is
not less than 30 s nor more than 120 s. The failing load shall be recorded to the nearest 5 N.

C3.2 Calculation of bending strength. The bending strength (modulus of rupture) for each test piece shall be
calculated as follows:

Rf ::'-_3%;2
2bd !

12
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where,

RF is the modulus of rupture, in MN/m2;

W s the ultimate failure load, in newtons;

L is the span between centres of supports, in millimetres;
b is the mean width of test piece, in millimetres;

d is the mean thickness of test piece, in millimetres.

C4. MODULUS OF ELASTICITY
C4.1 Procedure. The test shall be carried out so as to obtain a load/deflection curve with at least eight
corresponding values of load. and deflection within the range up to 1/3 of the breaking load of the wood cement

board under test; see fig. 5.

The deflection S at the midpoint of the test piece shall be measured with a suitable measuring instrument to the
nearest 0.01 mm; alternatively automatic load/deflection testing equipment may be used. Load values shall be
recorded to the nearest 1%.

C4.2 Calculation of elasticity. The modulus of elasticity for each test piece shall be calculated as follows:

., Law
" 4bd3 A S

where,
E is the modulus of elasticity, in MN/m?2;
L is the span between centres of supports, in millimetres;
b is the mean width of test piece, in millimetres;
d is the mean thickness of test pieces, in millimetres;

A W istheincrementinload. in Newtons, on a straight line portion of the load deflection curve as obtained in fig. 5;
A'S isthe increment in deflection, in millimetres, corresponding to AW increment in load.

C5. TEST REPORT
The following information shall be reported.
(a) the bending strength and modulus of elasticity for each test piece, in MN/m2:

(b) the mean bending strength and modulus of elasticity for the two test pieces taken from each sample sheet, in
MN/m?; ’

(c) the mean bending strength and modulus of elasticity for all test pieces from the lot under test, in MN/m?2.

13
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10 mm to 13 mm radius

L |

10 mm to 13 mm radius

10 mm to 13 mm radiu

Figure 4. Test apparatus

) f
A W; )

Load W (_N)
AN
_\k

A S Deflection §'(mm)

L

Figure B. Load deflection curve for modulus of elasticity

14
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Appendix D

Method for determination of tensile strength
perpendicular to the plane of the sheet -

D1. SCOPE

This appendix sets out a method for determining the tensile strength of wood cement board in the direction
perpendicular to the plane of the sheet.

D2. TEST PIECES

Four square test pieces shall be prepared from each sample board. Each test piece shall be 40 mm x 40 mm and the
width and length of each piece shall be measured to an accuracy of 0.2 mm and recorded.

D3. PROCEDURE

A block of wood or other suitable material of approximately 20 mm thick, and of such dimensions as will cover the
entire face area of the test piece, and suitable to be gripped in the testing machine, shall be glued without the
application of excessive heat to each face of the piece using a suitable adhesive.

NOTE. The wood and the adhesive should be such that failure occurs in the test piece and not in the wood block or at the glueline.

The blocks of wood shall be gripped in a tensile testing machine by means of a jig or jaws or grips, so as to reéult in
uniform tensile stress over the whole surface area of the test piece during testing.

A tensile force shall be applied until the piece fails. The force shall be applied at an-evenrate, or at a rate that will
produce an even rate of increase in strain, and the rate of application shall be adjusted so that the time from the initial
application of the force until failure of the piece is not less than 30 s,not more than 120 s.

D4. CALCULATION OF TENSILE STRENGTH

The tensile strength of a test piece shall be calculated by dividing the failing load in newtons by the cross-sectional
area of the test piece measured in a plane perpendicular to the direction of loading.

15



16

MS 934 : 1986

Db. TEST REPORT

The following information shall be reported:

(a)
(b)
{c)
(d)

‘the failing jioad for each test piece, in newtons;

the tensile'strength of each test piece, in KN/m2
the mean tensile strength for the test pieces taken from each sample sheet. in KN/m?;
the mean tensile strength for all test pieces from the lot under test, in KN/m2.
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Appendix E

Method for determination of resistance to axial
withdrawal of wood screws

E1. SCOPE

This appendix sets out a method of determining the resistance to axial withdrawal of wood screws.

E2. TEST PIECES

Two square test pieces measuring not less than 75 mm x 75 mm x thickness of board shall be prepared from the
sample board.

E3. PROCEDURE

Three screws shall be inserted into each test specimen, one each at the midpoints of one face and of two adjacent
edges. For boards of less than 10 mm thick, tests shall not be carried out on the edges unless specified. The screws
used shall be mild steel” wood screws slotted countersunk heads complying with requiremenfs ofBS1210%:1963.
Unless otherwise specified 38.1 mm no. 6 gauge screws shall be usedfor all tests. Each screw shall beinserted into a
preboared hole, 1.5 mm in diameter and 6 mm deep. care being taken that the screw is perpendicular to the
appropriate surface ofthe test piece, and shall be screwed into the board to a depth of 13 mm exceptthat with boards
less than 13 mm thick, the depth of inserfion into the face shall be the thickness of the board.

The test specimen shéll be supported in such a way that the surface under testis not supported at any point closer
than 13 mmuto the axis of the screw, and is held perpendicular to the direction of the force applied to the screw. An
increasing exial force shall be applied to the underside of the head of each scraw in turn, through a stirrup having cut
in it a parallel-sided slot of such width as to fit easily to the shank of the screw.

Theforce shall be applied at an even rate, or at a rate such as will produce an even rate of crosshead movement, and
the rate of application shall be so adjusted that the time from the initial application of the force until failure of the test
piece is not less than 30 s and not more than 120 s.

E4. TEST REPORT

The force to withdraw each screw shall be recorded in newtons.

*BS 1210:1963, ‘Wood screws'.

17
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Appendix F

Method for determination of density

F1. SCOPE

This appendix sets out a method for determination of density of wood cement board.

F2. TEST PIECES

Two square test pieces measuring 100 mm x 100 mm shall be prepared from the sample board.

F3. PROCEDURE

Each test piece shall be weighed to an accuracy of 0.01 g with a balance allowing an accuracy of 0.01 g. The length
and width of each test piece shall be measured to an accuracy of 0.1 mm and the thickness to an accuracy of 0.05
mm, with the following points taken note:

(a) Thickness shall be measured at four different parts, shown as circles in fig. 6. The arithmetic mean of the four
readings shall be considered the thickness of the test specimen.

(b) Length andwidthshall be measured parallel tothe edges. between the two respective points shown infig. 6. The
mean of each of the two pairs of parallel measurements shall be considered as the length and width of the test

specimen,

(c) The volume of the test specimen shall be calculated to the nearest 100 mm3.

F4. CALCULATION AND EXPRESSION OF RESULTS

The density (kg/m3) of each piece shall be calculated to the nearest 10 kg/m?3 as follows:

m
Density, kg/m3 = —x 108
Y

where,
m is the mass of the test piece, in grammes;

v is the volume of the test piece, in cubic millimetres.

The density of the board shall be obtained by calculating to the nearest 10 kg/m?the arithmatic mean value of the

densities of all the test pieces taken from the same board.

18
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F5. TEST REPORT
The test report shall contain the following information:
(a) the density of each test piece;

(b) the mean density of the two pieces from each sample wood cement board:
(c) the mean density for all test pieces from the lot under test.

25 mm

l 50 mm {100 mm
- & .

&
\1} 25 mm
™

Figure 6. Measuring points on the tesf specimen for. determination of density

19
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Appendix G
Method for determination of moisture content

G1. SCOPE

This appendix sets out a method of determining moisture content of wood cement board.

‘G2. TEST PIECES

Four test pieces each of 100 mm x 100 mm in size shall be tested from each sample of wood cement board.

G3. PROCEDURE

The mass of each tést piece shall be determined to an accuracy of 0.01 g, and each piece shall then be dried in a
ventilated oven at a temperature of 103 = 2°C. Constant mass shall be considered to have been reached when two
successive weighing operations, carried out at an interval of 6 h, do not differ by more than 0.1% of the mass of the
test piece.

After cooling in a dry atmosphere (e.g. in a desiccator containing anhydrous calcium-chloride or silica gel) the test
piece shall be weighted to an accuracy of 0.01 g in such a way as to avoid an increase of moisture content greater
than 0.1%.

G4. CALCULATION OF MOISTURE CONTENT

The moisture content as a percentage of oven-dry mass to the nearest 0.1% shall be calculated from the following
formula:

H=Mi-Mof 00
Mo}

where,

H1 is the moisture content, %;

Ma |s the mass of test piece at the time of sampling . in grammes;
Mo is the oven dry mass of test piece, in grammes.

G5. REPORT

The following information shall be reported:

(@) moisture content for each test piece;
(b) the mean moisture content for all test pieces from the lot under test.

20
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Appendix H

Method for determination of thickness swelling
of wood cement boards

‘H1. SCOPE

This appendix sets out the methods for determination of thickness swelling of wood cement boards.

H2. TEST PIECES

Two test pieces measuring 100 mm x 100 mm x thickness of the board shall be prepared from the sample board.

H3. PROCEDURE

Thethickness of the edge of each test piece shall be measured to an accuracy of 0.05 mm at three places along one
edge, approximately 25 mm, 50 mm and 75 mm from one end. The edge of the test specimen that has been
measured shall be placed in the jig and the dial reading shall be recorded.

Each test piece shall be immersed in fresh clean water at a temperature of 27 + 2°C, the water being renewed for
each test. The edges of the test piece shall be separated by at least 10 mm from each other and from the bottom and
sides of the container.AThey shall be covered by approximately 25 mm of water.

At the end of 24 h, or such other period as may be stipulated, each test shall be withdrawn from the water, wiped with
a damp cloth and allowed to stand under normal room conditions for 2 h with its bottom edge on a non-absorbent
surface such as a glass sheet. The thickness of each test specimen shall then be remeasured at the same points as
before and to the same degree of accuracy, and the increases shall be recorded. The edge ofthe test specimenshall

be measured again and the increase recorded.

H4. CALCULATION

The thickness swelling shall be calculated to the nearest 0.1% as follows:

S 24 _th2-th; % 100
this

21
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where,

S24 s the swelling value of the board after 24 h water immersion:
thi is the mean value of specimen thickness before water immersion;
thz is-the mean value of specimen thickness after water immersion.

H5. TEST REPORT

The following information shall be reported:

(a) the period of immersion;

(b) the swelling values reported as the average of three values obtained, expressed as a percentage ofthe original

mean thickness;

(c) theincrease in length of the measured edge to be reported as a percentage of the nominal length of the test
specimen. -

22 .
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. Appendix J

Method for determination of dimensional stability due to weathering conditions

J1. SCOPE

This appendix sets out the method of determining the mass and dimensional changes caused by moisture changes.

J2. TEST PIECES

Four test pieces each measuring 200 mm x 13 mm xthickness of the board shall be preparedfromthe sampie board.

J3. PROCEDURE

Each test specimen shall be placed lengthwise in ajig. such asthatillustrated in fig. 7 that permits the test specimen
to be held against a flat plate to eliminate the effect of any warping that may h?ve occurred andthathas adialgauge
capable of recording changes in the length of the specimen to an accuracy ofi £0.05 mm. The dial reading shall be
measured with an accuracy of £0.056 mm at three marked points, one near each end and one in the middle of the
length, and the mean shall be recorded. The mass of each testspecimen excluding any shims shall be recorded toan
accuracy of + 0.1 g.

One of each pair of test specimens shall then be placed in an atmosphere maintained at 90,£5%relative humidity at
27 £2°C and the other in an atmosphere maintained at 40:x 5% relative humidity at 27& 20C. Upon their again
reaching substantially constant mass and dimensions, the expansion or contraction, the change in mean thickness

and the change in mass of each test specimen shall be recorded.

At this stage the reversibility of the mass and dimensional changes may be examined by interchanging the pairs of
test specimens and bringing them to equilibrium with their new environment.

Finally the test specimens shall be dried as described in appendix G and reweighed.

J4. TEST REPORT
The change in length corresponding to each change in condition (i.e. from 65% to 40% RH or from 65% to 90% RH)
shall be reported as a percentage of the nominal length, and the corresponding changes in mass orthickness as

percentage of the mass or thickness after conditioning at 65% RH.

The equilibrium moisture contents at 40% and 90% RH respectively shall be reported.
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6 mm dia flat surface
The gauge should be
mounted in such a way that
the horizontal centre

of this surface coincides
with the thickness

centre of the test

specimen

NOTE. A metal packing piece 100 + 0.01 mm in length shall be used when specimens 100 mm square are used.

Figure 7. Jig for use in the measurement of change in length
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Appendix K

Method for determination of thermal conductivity
using the hot-wire technique

K1. GENERAL DESCRIPTION OF PRINCIPLE

This is the non-steady state or transient method for thermal conductivity determination. In this method, the thermal
conductivity is measured by calculating the temperature increase of the heating wire before a thermal equilibrium is
reached.

Athin metal heating wire held between two samples gets hot due to joule heat when an electric currentis applied to
it. The greater the thermal conductivity of a sample being measured. the faster the heat moves and dissipates and the
less and slower the temperature rise of the heating wire. Conversely, samples of poor thermal conductivity dissipate
heat loss and permit the heating wire to gethotfaster. Thus, the thermal conductivity determined is based on the fact
that the temperature rise of the heating wire varies depending on the thermal conductivity of the sample.

Thermal conductivity can be expressed by the following formula:

g t2

where,
A is the thermal conductivity;
q is the heat generated by the heating wire (W/cm);
A% s the 92 - 91

where 81 and 62 are the temperature at times t1 and t2 respectively.

K2. APPARATUS

Thermal conductivity meter (a block diagram is shown in fig. 8)

K3. TEST SPECIMEN
K3.1 For each measurement, two places of specimens are needed and each specimen dimension is as follows:
Length 0 200 mm
Breadth 100 mm

Thickness: 50 mm (min.)

If the thickness is not sufficient, more specimen should be supplied to achieve the minimum. 50 mm thickness.
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K3.2 The specimen should be temperature equilibrated at 27 4+ 2°C before measurements are taken.

K4. PROCEDURE

K4.1 Check that the apparatus is calibrated before measurem(_ent.

K4.2 Ensure that the mating surfaces which holds the thermocouple are smooth.
K4.3 Arrange the specimen, heating wire and thermocouple as shown in fig. 9.

K4.4 Take the reading directly from the thermal conductivity meter and record the temperature at each reading.

K5. TEST REPORT

The thermal conductivity shall be expressed in Wm-'K-1. The temperature should also be recorded.
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Figure 9. Arrangement of sample, heating wire and thermocouple
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TANDA-TANDA STANDARD SIRIM

Tanda-tanda Standard SIRIM seperti yang tertera di bawah adalah tanda-tanda pengesahan
dagangan berdaftar. Tanda-tanda ini hanya boleh digunakan oleh mereka yang dilesenkan
di bawah skim tanda pengesahan yang dijalankan oleh SIRIM mengikut nhombor Standard
Malaysia yang berkaitan. Kewujudan tanda-tanda ini pada atau berkaitan dengan sesuatu
barangan adalah sebagai jaminan bahawa barangabn tersebut telah dikeluarkan melalui
satu sistem penyeliaan, kawalan dan ujian, yang dijalankan semasa pengeluaran. Ini
termasuk pemeriksaan berkala kerja-kerja pengeluaran menurut skim tanda pengesahan
SIRIM yang dibentuk untuk menentukan bahawa barangan tersebut menepati Standard
Malaysia.

Keterangan-keterangan lanjut mengenai syarat-syarat lesen boleh didapati dari:

Ketua Pengarah
Institut Standard dan Penyelidikan Perindustrian Malaysia
Persiaran Dato’ Menteri, Seksyen 2, Peti Surat 7035
40911 Shah Alam
Selangor Darul Ehsan

SIRIM STANDARD MARKS

The SIRIM standard marks shown above are registered certification trade marks. They may
be used only by those licensed under the certification marking scheme operated by SIRIM
and in conjunction with relevant Malaysian Standard number. The presence of these Marks
on or relation to a product is assurance that the goods have been produced under a system
of supervision, control and testing, operated during production, and including periodical
inspection of the producer’s works in accordance with the certification marking scheme of
SIRIM designed to ensure compliance with a Malaysian Standard.

Further particulars of the terms of license may be obtained from:

Director-General
Standards and Industrial Research Institute of Malaysia
Persiaran Dato’ Menteri, Section 2. P.O.Box 7035
40911 Shah Alam
Selangor Darul Ehsan



INSTITUT STANDARD DAN PENYELIDIKAN PERINDUSTRIAN MALAYSIA

Institut Standard dan Penyelidikan Perindustrian Malaysia (SIRIM) telah ditubuhkan hasil dari cantuman Institut

Piawaian Malaysia (SIM) dengan Institut Negara bagi Penyelidikan Sains dan Perusahaan (NISIR) di bawah

Undang-Undang Malaysia Akta 157 pada 16hb. September 1975:Akta Institut Standard dan Penyelidikan

Perindustrian Malaysia (Perbadanan) 1975. Institut ini diletakhak dengan kuasa untuk memamiju dan

menjalankan penyelidikan perindustrian dan untuk menyedia dan memajukan standard-standard bagi barangan-

barangan, proses-proses, amalan-amalan dan perkhidmatan-perkhidmatan; dan bagi mengadakan peruntukan
bagi perkara-perkara yang bersampingan atau berkaitan dengan maksud-maksud itu.

Satu daripada tugas-tugas Institut ini adalah menyediakan Standard-Standard Malaysia dalam bentuk
penentuan-penentuan bagi bahan-bahan, keluaran-keluaran, kaedah-kaedah ujian, kod-kod amalan yang
sempurna dan selamat, sistem penamaan dan lain-lain. Standard-Standard Malaysia disediakan oleh
jawatankuasa-jawatankuasa perwakilan yang menyelaras keupayaan pengilang dan kecekapan pengeluaran
dengan kehendak-kehendak yang munasabah dari pengguna. la menuju ke arah mencapai kesesuaian bagi
maksud, memudahkan pengeluaran dan pengedaran, kebolehsalingtukaran gantian dan pelbagai pilihan yang
mencukupi tanpa pembaziran.

Standard-Standard Malaysia disediakan hanya setelah penyiasatan yang lengkap menujukkan bahawa sesuatu
projek itu disahkan sebagai yang dikehendaki dan berpadanan dengan usaha yang terlibat. Hasil ini berasaskan
persetujuan sukarela dan memberi pertimbangan kepada kepentingan pengeluar dan pengguna. Standard-
Standard Malaysia adalah sukarela kecuali is dimestikan oleh badan-badan berkuasa melalui peraturan-
peraturan, undang-undang persekutuan dan tempatan atau cara-cara lain yang sepertinya.

Institut ini beroperasi semata-mata berasaskan tanpa keuntungan. la adalah satu badan yang menerima bantuan
kewangan dari Kerajaan, kumpulan wang dari bayaran keahlian, hasil dari jualan Standard-Standard dan
terbitan-terbitan lain, bayaran-bayaran ujian dan bayaran-bayaran lesen untuk mengguna Tanda Pengesahan
SIRIM dan kegiatan-kegiatan lain yang berhubung dengan Penstandardan, Penyelidikan Perindustrian dan
Khidmat Perunding.

STANDARDS AND INDUSTRIAL RESEARCH INSTITUTE OF MALAYSIA

The Standard and Industrial research Institute of Malaysia (SIRIM) is established with the merger of the
Standards Institution of Malaysia (SIM) and the National Institute for Scientific and Industrial Research (NISIR)
under the Laws of Malaysia Act 157 on 16". September 1975: Standards and Industrial Research Institute of
Malaysia -(Incorporation) Act 1975. The Institute is vested with the power to provide for the promotion and
undertaking of industrial research and for the preparation and promotion of standards for commodities,
processes, practices and services; and to provide for matters incidental to or connected with those purposes.

One 6f the functions of the Institute is to prepare Malaysian Standards in the form of specifications for materials
and products, methods of testing, codes of sound and safe practice, nomenclature, etc. Malaysian Standards are
prepared by representative committees which co-ordinate manufacturing capacity and production efficiency with
the user's reasonable needs. They seek to achieve fitness for purpose, simplified production and distribution
replacement interchangeability, and adequate variety of choice without wasteful diversify.

Malaysian Standards are prepared only after a full enquiry has shown that the project is endorsed as a desirable
one and worth the effort involved. The work is based on voluntary agreement, and recognition of the community
of interest of producer and consumer. The use of Malaysian Standards is voluntary except in so far as they are
made mandatory by statutory authorities by means of regulations, federal and local by-laws or any other similar
ways.

The Institute operates entirely on a non-profits basis. It is a grant aided body receiving financial aid from the
Government, funds from membership subscriptions and proceeds from sales of Standards and other
publications, fees and licence fees for the use of SIRIM Certification Mark and other activities associated with
Standardization, Industrial Research and Consultancy Services.



