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Australian/New Zealand Standard
TM
 

Timber—Methods of test 

Method 1:  Moisture content 

 

PREFACE 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand 

Committee TM-003, Timber Grading, to supersede AS/NZS 1080.1:1997. 

This Standard sets out the oven-dry method (see Clause 4) for determining the moisture 

content of timber as the only accurate method of truly assigning, with confidence, a 

moisture content to a piece of timber. 

Two other commonly used methods are offered as a means of estimating the moisture 

content of timber, i.e., the resistance method (see Clause 5) and the capacitance method (see 

Clause 6). Mandatory requirements for the operation of resistance meters and capacitance 

meters are specified in the body of this Standard, and further information is provided in 

informative Appendices of this Standard.  

The electrical resistance and capacitance methods give less accurate results but may be used 

effectively for routine monitoring and inspection work. 

The capacitance method is used to provide an indication of moisture content and is 

particularly beneficial in isolating high moisture content material in certain species. It 

provides a non-invasive method and takes readings very fast, making it suitable for in-line 

processing but has lower accuracy than the above two methods. 

The usefulness of the resistance and capacitance indirect methods varies with species. For 

example, manufacturers of some hardwood species do not find sufficient levels of accuracy 

for the capacitance method to be of benefit to them for control purposes but sufficient as an 

indicator of a satisfactory drying end point. In contrast, most pine producers find sufficient 

levels of accuracy with the capacitance method as do some hardwood producers dealing 

with higher density Australian hardwoods. Neither resistance nor capacitance moisture 

content meters appear to provide consistent and accurate estimates of moisture content with 

non-solid products such as engineered wood flooring and bamboo-based flooring. 

The oven-drying method for moisture content determination and resistance methods for 

moisture content estimation are referenced in Australian and New Zealand Standards for 

sawn, milled and joinery timber products. 

The objective of this revision is to update the information to be in line with current research 

and practices. It includes the following technical changes: 

(a) Recognition of resistance moisture meter methods as estimators of moisture content 

and providing normative requirements for their operation and further information in 

an informative Appendix. 

(b) Recognition of capacitance moisture meter methods as estimators of moisture content 

and providing normative requirements for their operation and further information in 

an informative Appendix. 

(c) General revision of technical content within the Standard to provide greater clarity. 
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The terms ‘normative’ and ‘informative’ have been used in this Standard to define the 

application of the appendix to which they apply. A ‘normative’ appendix is an integral part 

of a Standard, whereas an ‘informative’ appendix is only for information and guidance. 

 

 

 

METHOD 

1   SCOPE 

This Standard sets out the oven-drying method (Clause 4) for determining the moisture 

content of specimens cut from solid timber, and the procedure for sampling of timber lots 

(Appendix A).  

This Standard also specifies requirements for the methods of estimating the local moisture 

content of solid timber using resistance meter (Clause 5) and capacitance meter (Clause 6). 

NOTES:  

1 For advice on the use of resistance meters, see Appendix B. 

2 For advice on the use of capacitance meters, see Appendix C. 

3 For determination of the moisture content of plywood, see AS/NZS 2098.1. 

4 For determination of the moisture content of reconstituted wood-based panels, see 

AS/NZS 4266.3.  

5 The oven-drying method may also provide a useful estimation of moisture content for other 

non-solid products such as engineered wood flooring and bamboo-based flooring 

6 A bibliography listing sources for moisture content correction is given in Appendix G. 

7 When using meters that are not covered by this Standard, user should follow manufacturer’s 

instructions and check literature for additional information that may contribute to 

understanding the limitations of that particular meter. 

2   REFERENCED DOCUMENTS 

The following are the documents referenced in this Standard: 

AS/NZS 

2098 Methods of test for veneer and plywood 

2098.1 Method 1: Moisture content of veneer and plywood 

4266 Reconstituted wood-based panels—Methods of test 

4266.3 Method 3: Moisture content 

4491 Timber—Glossary of terms in timber-related Standards 

3   DEFINITIONS 

For the purpose of this Standard, the definitions given in AS/NZS 4491 and those below 

apply. 

3.1   Moisture content (MC) 

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

3.2   Test piece 

A piece of a required size for a specific test that has been cut from a test specimen or test 

sample (see Figure 4.1). 

3.3   Test sample 

One or more pieces of timber drawn from a population of timber. A
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3.4   Test specimen 

A smaller piece, at least 300 mm long, cut from a test sample for convenient transfer to the 

testing facility. 

3.5   Meter, capacitance 

A meter that measures the ‘dielectric constant’, an electrical property associated with a 

‘capacitor’ type arrangement when the electric field produced by the meter is in the 

presence of timber and the moisture within it. When adjusted for the density of the timber, 

the estimated moisture content is read directly from the meter. 

3.6   Meter, electrical resistance 

A meter that measures the electrical resistance of a timber sample by applying a voltage 

between two points, and is calibrated to read directly the estimated moisture content for a 

particular species at a specific reference temperature. 

4   DETERMINATION OF MOISTURE CONTENT—OVEN-DRY METHOD 

4.1   Application 

The oven-dry method shall be used where the accuracy of the moisture content 

determination is important (e.g., in the event of disputes where the use of meters would not 

give the required accuracy, in the calibration of equipment, for kiln drying quality control, 

research work or in similar applications).  

NOTES:  

1 Although the oven-dry method may be used for routine measures in timber yards and the 

timber processing industries, it would be more usual for these measurements to be made using 

an electrical moisture meter. 

2 The oven-dry method does not require especially elaborate apparatus, or appreciable technical 

skill. The moisture content (MC) is determined by initial weighing of the sample, then drying 

in an oven to the point where the mass does not change. This is known as the oven-dry mass. 

The moisture content is the difference between the initial and oven-dry mass expressed as a 

percentage of the oven-dry mass. 

3 Oven-drying is simple and is sufficiently accurate except where some timbers contain 

significant amounts of evaporable material other than moisture. Its disadvantage is the time 

required for oven-drying (generally from 18 h to 36 h) and the fact that it is a destructive 

method, because of the need to cut test pieces from the timber sample. 

4.2   Apparatus 

4.2.1   Scales 

Scales shall be capable of weighing test pieces to an accuracy of at least 1 in 500 (e.g., an 

accuracy of 0.1 g for a specimen of 50 g). For products such as domestic flooring and 

decking, a test piece is likely to weigh less than 50 g and, in these instances, the resolution 

of the scales shall be 0.01 g. 

4.2.2   Drying oven 

The oven shall be of the ventilated or forced convection type and capable of drying the test 

pieces at a temperature of 103 ±2°C throughout the drying chamber for the period required.  

NOTE: Forced convection ovens are preferred. 

4.3   Preparation of test pieces 

4.3.1   Sampling 

Sampling of timber lots shall be in accordance with Appendix A. 
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4.3.2   Determination of cutting patterns and recording of information 

Before proceeding with the preparation of the test pieces, the reasons for the test and the 

information required from the results shall be determined.  

NOTE: If case and core moisture contents are being tested it is usual to also determine the mean 

moisture content by additionally testing an adjacent test piece of full cross-section. 

4.3.3   Test pieces for determining moisture content 

4.3.3.1   Length of test piece 

One of the following shall apply: 

(a) Test pieces for the determination of moisture content shall incorporate the entire 

cross-sectional region for which a moisture content result is required and generally be 

15 mm to 30 mm long in the direction of the grain. 

(b) If case and core moisture content are to be measured (see Clause 4.3.4), a length of 

between 30 and 40 mm shall be used to compensate for the reduced weight of the test 

pieces. 

4.3.3.2   Cutting of test piece 

Where possible, pieces shall be cut to avoid the inclusion of characteristics or features such 

as knots and resin pockets. 

The test pieces shall be cut from the timber as follows: 

(a) If the test piece can be cut from a test sample and weighed immediately after cutting, 

it shall be cut at a distance not less than 400 mm from either end of the test sample. 

(b) If a test specimen (at least 300 mm long) is cut from a test sample to allow later 

cutting of the test piece, it shall be cut at a distance not less than 400 mm from either 

end of the test sample. The test specimen shall be protected from changes in moisture 

content by being completely and tightly wrapped in plastic (cling wrap, plastic bag or 

similar waterproof covering) and stored in a cool place away from any moisture or 

heat source. Within 24 h, a test piece as described in Item (a) shall be cut from 

midway along of the test specimen. 

(c) If the item to be tested is smaller than the dimensions specified in Items (a) and (b) 

above (e.g., a wooden-tool handle blank, parquetry block, or other small section) the 

test piece shall be cut from the centre. Mosaic parquet fingers or other similar small 

pieces of timber may be tested as whole. 

4.3.4   Test pieces for determining moisture distribution 

Test pieces for determination of moisture distribution throughout the thickness of a piece of 

timber shall be obtained by the procedure given in Clause 4.3.3.2(a), 4.3.3.2(b), or 

4.3.3.2(c), as appropriate, except that the test pieces shall be cut from a complete  

cross-section between 30 mm and 40 mm long. 

Each test piece cross-section shall be marked out on the end grain, according to one of the 

patterns in Figure 4.1 (see Notes 1 and 2), and shall be cut as close as possible along the 

marked lines. All cut sections shall be clearly marked in a manner that will identify them in 

relation to the test piece from which they are cut. 

NOTES:  

1 Different patterns are indicated in Figure 4.1. The choice will depend on the type of saw to be 

used and whether the moisture content of an intermediate zone is required in addition to the 

moisture content of the core and the case. Division into three zones is normally necessary 

only for stock that is 35 mm or more in thickness. 

2 When moisture gradients are being measured it is usual practice to cut an adjacent test piece 

from the test sample to additionally determine the mean moisture content. 
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FIGURE  4.1   CUTTING PATTERNS FOR TEST PIECES 

4.4   Procedure 

4.4.1   Sample preparation 

Immediately after cutting each test piece (see Clauses 4.3.3 and 4.3.4), remove any loose 

splinters and sawdust by brushing, sanding or scraping. 

4.4.2   Determination of mass 

Determine the mass of each test piece by weighing with the scales. 

4.4.3   Oven-drying 

Dry test pieces in a well-ventilated drying oven at a temperature of 103 ±2°C until there is 

essentially no more reduction in mass (see Note 1). 

NOTES:  

1 To ensure that the test pieces have reached the point where there is essentially no reduction in 

mass, they should be reweighed after they have been in the oven for a period considered 

sufficient for that species, usually in the range of 18 h to 24 h. They should then be returned 

to the oven for 4 h (lower density species) to 6 h (higher density species) and reweighed. If 

the second weight is within 0.2% of the first, then there is essentially no reduction in mass. If 

the difference between the first and second weights is greater than 0.2%, then a further period 

of drying is necessary until the last weighing is within 0.2% of the previous weighing.  

Example: Weight after 18 h is 35.73 g and the weight after 24 h is 35.69 g. A 0.2% reduction 

in the weight at 18 h is 35.73 g – (0.002 × 35.73 g) = 35.66 g. The weight after 24 h is 
35.69 g which is greater than 35.66 gm. Therefore it is deemed that there is essentially no 

reduction in mass. 

2 The loading of fresh test pieces into the oven before taking out others for determining their 

mass should be avoided, since the latter may temporarily gain weight as a result of the 

possible rise in humidity within the oven. 

3 Some timbers such as spotted gum are very slow drying and test pieces can take well in 

excess of 24 h to reach the point where there is essentially no reduction in mass. 

4.5   Calculation 

The percentage moisture content of a test piece shall be determined using the following 

equation and shall be expressed to the nearest 0.2%: 

MC = 
o

oi 

M

MM − × 100 . . . 4.5(1)

where 

MC = percentage moisture content of test piece 

Mi = initial mass of test piece 

Mo = oven-dry mass of test piece A
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NOTES:  

1 The equation may also be expressed as— 

MC = ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−1

o

i

M

M × 100 . . . 4.5(2)

2 The most common error results from insufficient drying, which underestimates the moisture 

content. If sample masses are small then measuring errors can significantly affect the 

moisture content calculation. 

4.6   Use of oven-dry method to calibrate resistance and capacitance meters 

4.6.1   General 

For a particular application of either electrical resistance meters or capacitance meters, 

calibration shall be undertaken of the meter’s estimate of moisture content against the oven-

dry moisture content determined using the procedure given in Clauses 4.4 and 4.5. The 

resistance meter probes or the capacitance meter plates shall be positioned on the timber 

specimen in the area from which the oven-dry moisture content sample is to be taken. The 

test pieces for oven-dry moisture content determination shall be cut from the timber 

immediately after the meter reading is taken (see Clauses 5 and 6). 

4.6.2   Sampling 

Sampling determination shall be dependent on the application. 

NOTES:  

1 The sampling details should take account of the species of timber under consideration, the 

temperature range and the range of moisture contents over which the meter is expected to be 

used and the scope of applicability. 

2 For guidance on electrical resistance meters, see Appendix B. 

3 For guidance on capacitance meters, see Appendix C. 

4.7   Test report 

Where a report is required, the following information shall be reported: 

(a) Name of the laboratory or authority that performed the test. 

(b) Reference to this Standard, i.e., AS/NZS 1080.1. 

(c) The method used, i.e., oven-dry method. 

(d) Date on which the test was carried out or, if carried out over a period, the dates of 

commencement and completion of the test. 

(e) Identification of sample, which may include species and identifying marks on the 

pack or pieces. 

(f) Number of test pieces being tested. 

(g) Details of the test method, including sampling procedure. 

(h) For each test piece, the average cross-sectional moisture content to the nearest 0.2% 

moisture content. If intermediate or core moisture content determinations were 

undertaken, these shall be identified and the results presented with the corresponding 

cross-sectional mean moisture content result. 

(i) If more than one test piece from a test sample of test specimen, the lowest, and 

highest result to the nearest 0.2%. 

(j) Any observation, in relation to the sampling, test pieces or the performance of the 

test, which may assist in the correct interpretation of the test results. 
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5   ESTIMATION OF MOISTURE CONTENT—ELECTRICAL RESISTANCE METER 

5.1   Procedure for using resistance moisture meters 

The procedure shall be as follows: 

(a) The meter manufacturer’s instructions shall be followed. The meter shall be adjusted 

correctly and working properly. If the meter is pre-programmed for species, the 

applicable species shall be selected. 

(b) Before readings are taken, the battery power shall be checked for adequacy and the 

circuit shall also be checked using a resistor equivalent to that of high moisture 

content. 

NOTE: For example 1 MΩ should read 23% (see Appendix F). 

(c) Where possible, end drying effects shall be avoided by taking meter readings at least 

400 mm from the ends of any test sample. Characteristics and features such as knots 

and resin pockets shall also be avoided where testing is undertaken. 

NOTE: Such material may give higher results than if the outside is dry. Allowing the surface 

to dry before further measurements may give a result close to oven-dry moisture content. 

(d) The electrodes shall be inserted to the required depth and firm contact between the 

electrode and the timber shall be ensured.  

NOTE: Insertion of insulated pins to 1/3 the thickness of test sample or test specimen 

normally provides a firm contact and gives a good approximation for the average moisture 

content.  

(e) The meter shall be read immediately. 

NOTE: This is important because the reading will drift lower with time. 

(f) The meter reading shall be recorded to the nearest 0.5% moisture content and, if the 

meter does not include temperature compensation, the actual or estimated wood temperature 

should be recorded and the readings should be corrected for temperature. 

NOTE: Correction for temperature should be either in accordance with the manufacturer’s 

operation manual or Appendix D.19  

(g) After correction for temperature, the reading shall be corrected for species and timber 

preservative treatments. This shall be achieved by— 

(i) using the pre-programmed settings on the meter (if available and confirmed by 

a calibration check); 

(ii) using acknowledged correction factors for the species and meter used (if 

available and confirmed by a calibration check); or 

(iii) using correction factors found by calibration against the oven-dry method (see 

Clause 5.2). 

NOTES:  

1 For more information on electrical resistance meter moisture content estimations, see 

Appendix B. 

2 For some species corrections, see Appendix E. 

3 Species corrections for several meters and several hardwood species may be found in 

Blakemore (see Ref. 15, Appendix G). 

5.2   Calibration for species and timber preservative treatments 

If calibration for species and timber preservative treatments is required to be undertaken 

[see Clause 5.1(g)(iii))], the following shall apply: 

(a) Ten samples (of at least 300 mm length) for each combination of species and 

treatment shall be conditioned to moisture contents covering the range of expected 

moisture contents in the product. A
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(b) Immediately after conditioning, the meter probes shall be inserted at the mid-length 

of the sample and a reading taken. 

(c) A test piece shall be cut from the mid-length of the sample in accordance with 

Clause 4.3.3 and the oven-dry moisture content shall be determined in accordance 

with Clauses 4.4 and 4.5. 

(d) The oven-dry moisture contents shall be plotted against the corresponding meter 

readings, and a line of best-fit shall be drawn through the plotted points. 

(e) The correction to the meter reading shall be determined as the equation of the plotted 

best-fit line. 

NOTE: The line of best-fit need not be linear, and its type should be selected to match the 

shape of the data. 

5.3   Test report 

Where a report is required, the following information shall be reported: 

(a) Name of the organization that performed the test. 

(b) Reference to this Standard, i.e., AS/NZS 1080.1. 

(c) The estimation method used, i.e., electrical resistance meter method. 

(d) The brand name of the electrical resistance meter. 

(e) The calibration process for the meter. 

(f) Date on which the test was carried out. 

(g) Identification of sample, which may include species and identifying marks on the 

pack or pieces. 

(h) Place where the measurements were taken. 

(i) List of all the corrected results. 

(j) Any observations that may assist in the correct interpretation of the results. 

NOTE: Explanations should be sought for any readings that stand out as being at variance with 

the general results (e.g., incorrect storage or handling leading to exposure to rain). 

6   ESTIMATION OF MOISTURE CONTENT—CAPACITANCE METER 

6.1   Procedure for using hand-held capacitance moisture meters 

The procedure shall be as follows for each species: 

(a) The meter manufacturer’s instructions shall be followed and the meter shall be 

adjusted correctly and working properly. The battery shall have sufficient charge. 

(b) The appropriate meter settings for dry density (or specific gravity), board thickness, 

surface condition, etc., for each species shall be entered and the meter checked for 

calibration in accordance with Clause 6.2, or checked against test blocks, if available. 

(c) Where possible, end drying effects shall be avoided by taking meter readings at least 

400 mm from the ends of any test sample. Characteristics and features such as knots 

and resin pockets shall also be avoided where testing is undertaken.  

(d) The plate of the meter shall be in firm and flat contact with the board before a reading 

is taken. The plate shall be in the correct orientation, as outlined by the meter 

manufacturer. 

(e) The reading shall be taken when the display has stabilized and readings shall be 

recorded to the nearest 1% moisture content. 

NOTE: For more information on capacitance meters moisture content estimation, see Appendix C. A
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6.2   Procedure for using in-line capacitance moisture meters 

The procedure shall be as for hand-held capacitance moisture meters except that the plates 

of the meter shall be spaced from the board in accordance with the manufacturer’s 

specifications. 

6.3   Calibration for species and timber preservative treatments 

If calibration for species and timber preservative treatments is required to be undertaken 

[see Clause 6.1(b)], the following shall apply: 

(a) Ten samples (of at least 300 mm length) for each combination of species and 

treatment shall be conditioned to moisture contents covering the range of expected 

moisture contents in the product. 

(b) Immediately after conditioning, the meter plate shall be placed in firm contact with 

the timber at the mid-length of the sample and a reading taken. 

(c) A test piece shall be cut from the mid-length of the sample in accordance with 

Clause 4.3.3 and the oven-dry moisture content shall be determined in accordance 

with Clauses 4.4 and 4.5. 

(d) The oven-dry moisture contents shall be plotted against the corresponding meter 

readings, and a line of best-fit shall be drawn through the plotted points. 

(e) The correction to the meter reading shall be determined as the equation of the plotted 

best-fit line. 

NOTE: The line of best-fit need not be linear, and its type should be selected to match the 

shape of the data. 

6.4   Test report 

Where a report is required, the following information shall be reported: 

(a) Name of the organization that performed the test. 

(b) Reference to this Standard, i.e., AS/NZS 1080.1. 

(c) The estimation method used, i.e., capacitance meter method. 

(d) The brand name of the capacitance meter. 

(e) The calibration process for the meter. 

(f) Date on which the test was carried out. 

(g) Identification of sample, which may include species and identifying marks on the 

pack or pieces. 

(h) Place where the measurements were taken. 

(i) List of all the corrected results. 

(j) Any observations that may assist in the correct interpretation of the results. 

NOTE: Explanations should be sought for any readings that stand out as being at variance with 

the general results (e.g., incorrect storage or handling leading to exposure to rain). 
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APPENDIX   A 

SAMPLING OF TIMBER LOTS 

(Normative)  

A1   SCOPE 

This Appendix provides the procedure for determining the number of samples required to 

estimate average moisture content with defined precision, and is to be used when moisture 

content testing is undertaken using the oven-dry test method. 

A2   SAMPLING 

The number of samples required to estimate the average moisture content with a defined 

level of precision and specified confidence shall be given by the following equation, where 

the equation assumes that the data is normally distributed: 

n = ⎟
⎠

⎞
⎜
⎝

⎛
 

8.1
o

2 

E

s
  . . . A2(1)

where 

n = number of samples required 

1.8 = a constant, corresponding to a probability of 0.1 that E will be exceeded 

 NOTE: This constant is appropriate for n between 10 and 20. If n > 20, 1.7 is 

appropriate. Exact values of this constant may be determined from statistical tables of

t-distribution. 

so = advance estimate of the population standard deviation 

E = maximum allowable error in the estimate of the average moisture content (i.e.,

the precision), in percent 

In the absence of other data, so may be estimated by the following equation: 

so = 
3.0

 samples 10for  range Data
 . . . A2(2)

Example: 

To estimate the mean moisture content of a parcel of timber to 1% moisture content (i.e., 

precision, E = 1.0), an initial moisture meter check of 10 samples shows that the lowest 

moisture content is 8% and the highest moisture content is 14%. Therefore, the range in 

moisture content is 14% − 8% = 6%. The advance estimate of the population standard 

deviation (so) is given by the following equation: 

so = 6/3.0 = 2.0 . . . A2(3)

The number of samples required is— 

n = ⎟
⎠

⎞
⎜
⎝

⎛ ×
 

0.1

0.28.1
2 

 = 12.96 . . . A2(4)

This example indicates a minimum of 13 samples to be taken to provide an estimate of the 

average moisture content with a precision of 1.0% moisture content at the 90% confidence 

level. It would be usual practice to take several more samples than the minimum required in 

case the advance estimate of the standard deviation was smaller than the actual standard 

deviation of the moisture contents of the test pieces. 
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APPENDIX   B 

ELECTRICAL RESISTANCE METER METHOD 

(Informative) 

B1   APPLICATION 

Commercially available moisture meters are under continual development and the 

information in this Appendix was compiled on the most commonly available meters in 

Australia and New Zealand at the time of publication. When using meters that are not 

covered by this Appendix, users should follow manufacturer’s instructions and check 

literature for additional information that may contribute to understanding the limitations of 

that particular meter. 

The electrical resistance moisture meter method may provide a suitable indication of 

moisture content where convenience requires quicker measurements without destruction of 

the timber and where the moisture content falls within the range 8% to 25%; however, the 

timber will be marked by the electrode pins. The accuracy of the determined moisture 

content will be less than that determined using the oven-dry method. 

B2   PRINCIPLE 

Electrical resistance moisture meters take account of the change in the electrical resistance 

(predominantly ionic conductance) of timber with changing moisture content. The 

resistance is measured between electrodes (generally pins) inserted into the test sample or 

test specimen. The meter should be operated strictly in accordance with the manufacturer’s 

instructions and, if not programmed into the meter, the correction tables for species and 

temperature given in Appendix D and Appendix E should be used. Where meters can be 

pre-programmed for species and temperature compensation then it has to be ensured that the 

correct figures have been programmed in. Where moisture meters have been  

pre-programmed for species correction, it is recommended that a comparison oven test be 

done to check the accuracy of the meter against the species being tested in accordance with 

Paragraph B4.3. 

B3   TYPES OF HAND-HELD RESISTANCE METERS 

A wide variety of meters is available. Current meters have two pins that are used to 

penetrate the timber but the pins may vary in length from approximately 6 mm up to 

60 mm. The longer pins are often insulated up to the pointed ends to prevent surface 

moisture effects from interfering with core measurements. Those with longer pins are also 

usually of the ‘sliding hammer’ type, which provides a means of driving the pins into the 

timber. The sophistication of the meters varies greatly in terms of features such as inbuilt 

temperature correction, pre-programmed species calibration and depth indication. Many of 

the meters now have a means to check calibration. Purchasers of resistance moisture meters 

are strongly advised to check that the meter that they are purchasing meets the standard 

resistance calibrations given in Table F1, Appendix F. 

Figure B1 shows the main features of typical electrical resistance moisture meters with pin 

electrodes. 
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(a)  Meter with slide hammer, pin electrodes and 

analogue display 

 
(b)  Meter with press in pin electrodes and 

LED display 

FIGURE  B1   EXAMPLES OF MAIN FEATURES OF RESISTANCE MOISTURE METER 

B4   GENERAL 

B4.1   Moisture distribution determination 

In timber thicker than 25 mm, readings taken in the usual way with short electrodes will be 

misleading. For core moisture content determinations or for measuring moisture gradients 

in such timber, sliding hammer electrodes (preferably with insulated probes) should be 

used. The depth to which they should be driven will be governed by the depth at which the 

moisture content is to be measured (see Note 2). When the insulation is driven below the 

timber surface, insulated electrodes are necessary to avoid the effect of surface moisture or 

coatings.  

NOTES:  

1 Wherever possible, the holes made by the electrodes should be on the unexposed face of the 

piece and in a position that will have least effect on the quality or utility of the piece being 

tested. 

2 Special care as regards penetration depth should be taken when testing thick timber (to detect 

moisture gradients), or very thin timber (to avoid penetrating through the test sample. 

3 Readings from resistance moisture meters will increase with depth even when actual moisture 

contents do not. Therefore, the extent to which moisture content gradient can be measured in 

common board sizes with resistance meters is limited. (Refer to Scion publication Wood 

Drying – Issue No. 36 July 2005, Measuring moisture content profiles with insulated pin 

electrodes, S Riley, L van Wyk). 

4 When insulation is damaged, readings will not necessarily reflect moisture levels at the pin 

depth and, therefore, damaged electrodes should be replaced. 

B4.2   Effect of wood preservatives and adhesives 

Readings of electrical resistance meters will be less accurate if the timber has been treated 

with wood preservatives unless specific correction figures are available. Variable results 

also occur if the electrodes approach or penetrate adhesives even if they seem to be 

thoroughly dry, as adhesive provides a path of lower resistance. For this reason, resistance 

moisture meters do not provide accurate readings in sheet materials such as plywood and 

particleboard. A
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In the case of preservatives, the meter will read differently for treated timber and untreated 

timber of the same true moisture content. This effect generally increases with the 

preservative loading and the moisture content (that is, the effect is greater at higher 

moisture content). 

Care should be taken in use of preservative correction figures as preservative conductivity 

effects can be subject to variation between type, brand and ongoing adjustment to 

preservative mixes by manufacturers seeking to reduce environmentally unacceptable 

compounds in preservatives, including carriers and dispersant materials. 

Timber affected by seawater will also show unreliable results as the salt affects the 

conductivity, even if only on the surface. For these cases, it may be preferable to use the 

oven-dry method. 

Timber affected by surface coatings (e.g., oils, stains, paints or varnishes, or their residues) 

will also show unreliable results unless insulated electrodes are used and the insulated 

portion is driven below the surface. 

B4.3   Calibration by comparison with oven-dry method 

Calibration of resistance meters by direct comparison with specimens that have had their 

moisture content determined by the oven-dry method is recommended. This process can be 

used effectively in drying operations that utilize both meters and oven-dry testing. When 

using this method of calibration, the comparison should be made using the species, 

temperature, and range of moisture contents at which the resistance meter is to be used. 

B4.4   Accuracy 

Resistance moisture meters provide reliable results in the moisture content range 7% to 

22%, provided species and temperature corrections are made. Such meters can be used 

above 22%, but their accuracy diminishes as moisture content increases to such an extent 

that they are generally considered unsuitable for use above 40%. They are also unsuitable 

for measurements below 6% moisture content. At moisture contents between 10% and 12% 

accuracy is greatest at approximately ±0.5% to ±1% moisture content. Above 12% moisture 

content a variance of ±1.5% to ±3% moisture content can be expected with higher density 

species generally of lower accuracy. 

The electrical resistance of wood varies with its temperature. Some meters will auto correct 

for wood temperature. Where this does not occur, readings for electrical resistance moisture 

meters are corrected [see Clause 5.1(f)] for wood temperature as directed in the instructions 

supplied with the meter and using the correction figures given in Appendix D. Correction 

for temperature is made before species correction. 

B4.5   Correction for timber species 

Electrical resistance moisture meter readings are to be adjusted by the corrections 

applicable to the species of timber being tested. Resistance meters are usually calibrated to 

standard resistances originally based on the electrical characteristics of Douglas fir. The 

correction figures given in Appendix F should be used. Where species are pre-programmed 

into meters, they should be checked to ensure that they are in line with Appendix F. If not, 

further specific corrections may need to be applied. 

B5   PRECAUTIONS AND LIMITATIONS WITH RESISTANCE METERS 

The method is conducive to only taking a relatively small number of sample readings and 

the measurement necessitates damaging the surface of the timber. The following 

precautions should be taken into consideration with the use of resistance moisture meters: 

(a) Use of meters in a hot environment such as kilns will be prone to error.  

(b) It is necessary to keep the meter dry and clean, both in use and storage, to maintain 

accuracy. 
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(c) A low battery can cause low readings in high moisture content material. 

(d) Care should be taken not to damage the insulation of the flexible leads to the moisture 

meter. The insulation resistance is satisfactory when a reading below the minimum on 

the scale is obtained with the electrodes in the air. Perspiration and dirt at connections 

will produce errors at low moisture contents. 

(e) If the species is not known, readings will be of questionable accuracy. Therefore, for 

accurate results the oven-dry method should be used. 

(f) Uncertainty over the species can make species corrections difficult and species such 

as brush box with very high species correction factors are prone to greater error. With 

such species, oven-dry testing should be considered. 

(g) Meters only read the ‘wettest’ part of the timber exposed to pin contact. Therefore, 

surface moisture can provide artificially high readings not reflecting wood moisture 

content. 

(h) Salt water or any preservative treatment salts can affect meter readings and will 

usually raise them. 

(i) Meters can also be affected by surface condensation. In addition, some preservatives 

are considered to be hygroscopic and absorb moisture from the atmosphere at times of 

high humidity. The long-term effects vary, but if timber is preservative treated and 

readings are considered to be of concern, readings should be taken at depth or sample 

moisture levels determined by the oven-dry method.  

(j) Care should be taken that over-width probes, placed close together, do not ‘squeeze’ 

moisture from timber resulting in higher than normal moisture indications.  

(k) If moisture meters are being used to determine moisture in a composite construction 

such as a clad wall, particular care should be given to ensuring that insulation to 

probes is pristine and readings do not reflect moisture of anything but the timber 

being sampled. Metal meshes in stucco, aluminium foil wraps, etc., can result in 

shorting between probes and misleading readings. 
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APPENDIX   C 

CAPACITANCE METER METHOD 

(Informative) 

C1   APPLICATION 

Commercially available moisture meters are under continual development and the 

information in this Appendix was compiled on the most commonly available meters in 

Australia and New Zealand at the time of publication. When using meters that are not 

covered by this Appendix, users should follow manufacturer’s recommendations and check 

literature for additional information that may contribute to understanding the limitations of 

that particular meter. 

Capacitance meters are available as both hand-held meters and as process meters for timber 

manufacturing facilities. They are particularly useful where many readings are necessary 

for comparative purposes and where production statistics are required. A lesser degree of 

accuracy than the oven-dry method should generally be accepted. In-line models may be 

used to check the moisture content along the entire length of boards. Hand-held meters are 

often used to determine if a proportion of timber has been affected by moisture either in 

pack form or after installation. Where there is significant variation in density between 

boards, or where the density is difficult to estimate, the method loses accuracy. Where 

mixed species of timber exhibit a wide range of densities in any given parcel, then the 

accuracy of the readings from a capacitance meter are likely to vary greatly and not provide 

a useful indication of board moisture contents (for example, Eucalyptus species marketed as 

Tasmanian oak and Victorian Ash). In such instances, capacitance meter method is not a 

suitable method to assess board moisture contents. Either resistance meters should be used 

or oven-dry testing. 

In-line production models are effective in scanning entire production runs and are effective 

in separating boards with high or low readings for further consideration, after kiln-drying 

and prior to machining. They also provide an important quality control tool enabling run 

statistics to be generated and from this process control parameters can be adjusted.  

In-line capacitance moisture meters are used extensively in softwood production and to a 

lesser extent in hardwood production. 

The more sophisticated hand-held meters can be adjusted for timbers of different densities. 

Less sophisticated meters do not have density compensation and for these meters 

corrections to meter readings should be applied, based on the density of the species being 

tested. Such meters are usually pre-set to be more suited to softwoods and lower density 

hardwoods, which causes limitations with higher density species where they are of limited 

value (that is, large correction factors are necessary and correction tables are generally 

unavailable). 

As yet there are no standard capacitance correction figures for species density calibrations 

that can be used across a range of meters. The electronic processes that are used differ 

between meters, particularly in relation to frequencies used and depth of signal penetration. 

There is a strong dependence of capacitance meters on density. The vast majority of 

capacitance meter manufacturers use this relationship as a means of approximating the 

species corrections that would otherwise be generated. Most meters either have a density 

correction or a density grouping built into the meters, or correction tables are supplied with 

the meter. Corrections for preservative treatments should be possible at lower meter 

readings but these corrections would need to be determined on the basis of species, 

treatment level and type, and meter model. 
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