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FOREWORD

This Malaysian Standard was developed by the Working Group on Methods for Determination
of Moisture Content of Solid Timber supervised by the Technical Committee on Timber and
Timber Products under the authority of the Chemical and Materials Industry Standards
Committee. Development of this standard was carried out by the Malaysian Timber Industry
Board (MTIB) which is the Standards-Writing Organisation (SWQO) appointed by SIRIM
Berhad to develop standards for the timber industry.

This Malaysian Standard is the first revision of MS 837, Method for the determination of
moisture content of timber with the following modifications:

a) Clause 3 on definition has been added;
b) subclause 4.3 - the preparation of test specimens has been added;

C) the diagrams for cutting patterns for test specimens and moisture meter and electrode
have been added;

d) the list of species in Annex A has been expanded;

e) the species from Sabah and Sarawak have been included;

f) the subclauses for 4.6 and 5.5 on test report have been added; and

g) Clause 4 - the modified Dean and Stark method in MS 837:1985 has been deleted.

The measurement of moisture content based on other types of meters such as radio
frequency and capacitance types will be incorporated in this standard once sufficient data are

available.

The mention of the proprietary brands of moisture meters does not indicate the official
endorsement of the specific equipment.

This Malaysian Standard cancels and replaces MS 837:1985.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.

iv © DSM 2006 — Al rights reserved
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SOLID TIMBER - DETERMINATION OF MOISTURE CONTENT
(FIRST REVISION)

1. Scope
This Malaysian Standard specifies two methods for the determination of the average moisture

content of solid timber. The methods are, the oven dry method and use of the resistance type
portable moisture meter.

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.

ISO 3130, Wood — Determination of moisture content for physical and mechanical test

3. Definitions

For the purposes of this standard, the following definitions apply.

3.1 Electrical resistance type moisture meter

A portable equipment that measures the electrical resistance of a timber sample by applying a
dc voltage between two points. The meter is calibrated to read directly the moisture content at
a specific reference temperature.

3.2 Moisture content (MC)

The amount of moisture in wood expressed as a percentage of the oven dry mass.

3.3 Test samples

One or more pieces of timber randomly chosen from a population of timber.

3.4 Test specimen

A section of required size cut from a test sample.

4. Oven-dry method
4.1 Principle
The moisture content is determined by the loss in mass after drying test specimen in an oven

to a constant or oven-dry mass. The loss in mass is expressed as a percentage of the oven-
dry mass.

© DSM 2006 — All rights reserved 1
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This method is suitable for use where the accuracy of the moisture content determination is
crucial, for examples, in kiln drying quality control, and, in cases of disputes regarding the
moisture content of any parcel of timber where no amicable settlement can be reached on the
basis of electrical resistance type moisture meter reading.

4.2 Apparatus

4.2.1 Balance, at a resolution of at least 0.1 g for test specimen with a mass greater than
50 g. However, where test specimen has a mass less than 50 g, accuracy to at least 0.01 g is
required.

4.2.2 Drying oven, of forced convection type and capable of maintaining a uniform
temperature of 103 °C + 2 °C throughout the drying chamber.

4.2.3 Moisture-proof plastic film, capable of providing an effective seal against moisture
changes.

4.3 Preparation of test specimens
4.3.1 Test specimens for determining average moisture content

4.3.1.1  Each test specimen shall be taken from the entire cross-sectional region for which
a moisture content value is required and be 25 mm long in the direction of the grain. The test
specimens shall be obtained from the test sample at a distance not less than 300 mm from
either end.

4.3.1.2 The test specimen shall be clear and free from resin pockets, knots and other
defects in the wood.

4.3.1.3 The test specimens shall be protected from changes in moisture content by being
tightly sealed in moisture-proof plastic film.

If the original test sample is of short lengths, for example parquetry blocks, furniture
components, or other small sections the test specimens shall be cut from the centre of the
sample.

4.3.2 Test specimens for determination of moisture profile

The test specimens for determination of moisture distribution across the complete thickness
of a piece of timber shall be obtained by procedure described in 4.3.1.1, 4.3.1.2 or 4.3.1.3 as
appropriate. Each test specimen cross-section shall be marked out with a pencil on the end
grain based on the cutting patterns in Figure 1. All cut sections shall be clearly marked to
indicate the relative positions of each section.

4.3.3 Adjacent test specimens shall be obtained from the same sample piece when both
average moisture content and moisture profile are required.

2 © DSM 2006 — All rights reserved
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] I Y4 thickness

D Core D T
1/4 thickness

Figure 1. Cutting patterns for test specimens from timber samples
4.4 Procedure

441 For determination of the average moisture content of test specimens, immediately
weigh each of the test specimens or sections which are required to be free from sawdust and
any loose splinters.

4.4.2 In cases when it is not possible to weigh the test specimens or sections immediately
after cutting, place them in previously tared packets of moisture-proof plastic films and tightly
sealed.

4.4.3 Dry the weighed test specimens or sections at a temperature of 103 °C + 2 °C for at
least 24 h. To ensure that the test specimens or sections have attained approximately
constant mass, a repeated weighing of two or three control pieces is required after further 2 h.
The difference in mass between the two successive weighing shall be less than 0.2 %.

4.5 Calculation and expression of results

The moisture content expressed as a percentage by mass of a test specimen or section shall
be determined using the formula and shall be expressed to the nearest 0.5 % using the
formula.

M — Mog

mc x 100 %

Moy

© DSM 2006 — All rights reserved 3
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The equation may also be expressed as
mc = — — 1| x100%

where,
m;,  is the initial mass, in grams, of the test specimens or sections, and

myy is the mass, in grams, of oven-dry test specimens or sections.

4.6 Test report
The test report shall include the following information:
a) name of the organisation which performed the test;

b) identification of sample, including species, size and identifying marks or codes on the
pieces;

C) a reference to the standard used;

d) the method used, i.e. Oven-dry method;

e) the date of commencement and completion of the test;

f) information on selection of test specimens, sampling procedure and test method;
9) results obtained in accordance with 4.4 including the individual values; and

h) if more than one test specimen, the lowest and highest results to be recorded.

5. Electrical resistance type moisture meter method
5.1 Principle and application

The electrical resistance type moisture meter constitutes a rapid, relatively accurate and
convenient means of testing each piece of timber without destroying or wasting the material,
and where the moisture content falls within the range of approximately 6 % to 24 %.

The operation of electrical resistance type moisture meters is based on the change in
electrical resistance of timber with changing moisture content. The resistance is measured
between electrodes inserted into the timber sample.

The meter shall be operated strictly in accordance with the respective manufacturer’s
instructions and the moisture content reading is corrected using the correction tables for
timber species given in Annex A unless otherwise agreed between the purchaser and
supplier.

4 © DSM 2006 — All rights reserved
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Readings of electrical resistance type moisture meter will be inaccurate and inconsistent if
timber has been treated with wood preservatives or fire retardants or if electrodes approach
or penetrate the adhesive layers. For these cases, the oven-dry method is recommended.

Timber with surface coatings such as oils, stains, paints or varnishes or their residues, will
require insulated electrodes to obtain sufficiently accurate readings for practical purposes.

5.2 Apparatus
Figure 2 shows the main features of a typical electrical resistance type moisture meter

together with the assembly of a common type of electrodes, i.e. the two pin insulated needle
electrodes.

R

0 e Moisture meter
00.0 % Battery test

Cable coupling
Display O l/_

1 Read % ,]: ﬁ
‘ )
)

- —
e |
Figure 2. Moisture meter and electrode
(Two pin needle electrodes, insulated or non-insulated)

5.3 Procedure

5.3.1 Using insulated electrodes

If the moisture meter is fitted with insulated electrodes, the procedure shall be as follows:

a) Choose a number of pieces from the parcel to be tested to ensure that a representative
sample is taken. Select a defect free point that is at least 300 mm from end of the
pieces and, avoiding resin infiltrates, drive the electrodes into the wider face of the
timber at 1/3 of the thickness (e.g. for a timber of size 75 mm x 130 mm the measure

shall be taken at 25 mm depth), and across the grain. Measurements shall not be taken
across defects and near ends or edges.

© DSM 2006 — All rights reserved 5
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Follow the meter manufacturer’s instructions. Check that the meter is adjusted correctly
and in good working order, and the battery has sufficient charge. Also the insulated
rings around the electrode pin holders shall be in place all the time.

Read the meter as rapidly as possible and record the meter reading to the nearest
0.5 % moisture content. Also note down the temperature at time of measurement.

Correct each reading for temperature following the meter manufacturer’s instructions.

Further correct each result for species.

5.3.2 Using non-insulated needles

The procedure shall be the same. However, it is important that there is non or insignificant
presence of moisture gradient in any sample piece to be tested.

5.4

Operations and precautions

It is recommended that the following precautions be taken when operating the resistance type
moisture meter so that relatively accurate readings shall be obtained:

a)

5.5

Relatively accurate and consistent moisture meter readings could be obtained in the
range of 6 % to 24 %. The moisture content of wood should, therefore, not be assessed
above 24 % using this moisture meter.

Measurement should not be taken across defects and near ends or edges.

In thick sections, moisture gradients are always present, particularly when the boards
are drying (especially in some species of Keruing, some Red Meranti (e.g. Nemesu) and
the ‘heavy’ Nyatoh, Merbau). The moisture content should then be assessed by plunging
the electrodes to different depths. Furthermore, several readings should always be taken
from different boards to ensure greater accuracy.

The moisture content correction chart shown in Annex A should not be used for timbers
that have been treated with preservative as erratic results would be obtained. This has
been shown to be the case for Keruing treated with Copper/Chrome/Arsenic (CCA).

Moisture meters are normally calibrated at 21 °C. A temperature correction using the

corresponding correction chart supplied by the meter manufacturer should be carried out
before applying the species correction.

Test report

The test report shall include the following information:

name of the laboratory which performed the test;

identification of sample, including species, size and identifying marks or codes on the
pieces;

a reference to the standard used;

the method used, i.e. Electrical Resistance Moisture Meter Method;
© DSM 2006 — All rights reserved
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e) the moisture meter brand and model shall be stated;

f) the date of commencement and completion of the test;

9) information on selection of test pieces, sampling procedure and test method;
h) result obtained in accordance with 5.3 including the individual values; and

i) if more than one test piece, the lowest and highest results to the nearest 0.5 %.

© DSM 2006 — All rights reserved 7
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