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Standard Test Methods for
Use and Calibration of Hand-Held Moisture Meters 1

This standard is issued under the fixed designation D 4444; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope 3.1.1 conductance metersConductance meters are those

1.1 These test methods apply to the measurement of moi2at measure predominantly ionic conductance between points
products containing additives, that is, chemicals or adhesive®eters are commonly referred to as “resistance” meters. Most
(subject to conditions in 6.4 and 9.4). They also providecommercial conductance meters are high-input impedance

| . ) . 2 . 2 .
guidelines for meter use and calibration by manufacturers ang@bout 162 ), wide-range (10to 10'* ) ohmmeters. Their
users as alternatives to ovendry measurements. scales are calibrated to read directly in moisture content

1.2 Conductance and dielectric meters are not necessarifven-dry mass basis) for a particular calibration species and at
equivalent in their readings under the same conditions. Whe@ SPecific reference temperature. Readings of conductance
these test methods are referenced, it is assumed that either typéters are practically independent of the relative density
of meter is acceptable unless otherwise specified. Both types &FPecific gravity) of the specimen material.
meters are to be calibrated with respect to moisture content on 3-1.2 dielectric meters-There are two general types of
an oven-dry mass basis as determined by Test Methoddielectric meters that may be arbitrarily categorized by their

D 4442. predominant mode of response—power loss and admittance (or
1.3 The method title indicates the procedures and uses f&@apacitance). Both have surface contact electrodes and readout
each type of meter: scales that are usually marked in arbitrary units. Most dielectric
Section meters operate in the r-f frequency range, generally between 1
Method A Conductance Meters 510 7 and 10 MHz. Admittance meters respond primarily to capaci-
Method B Dielectric Meters 81010 tance (dielectric constant) of the material being measured.

1.4 This standard does not purport to address all of thePower loss meters react primarily to resistance of the material.
safety concerns, if any, associated with its use. It is thdreadings of dielectric meters are significantly affected by the
responsibility of the user of this standard to establish appro-elative density (specific gravity) of the specimen material.
priate safety and health practices and determine the applica,

. R ) 4. Significance and Use
bility of regulatory limitations prior to use. ) ) )
4.1 Hand-held meters provide a rapid means of sampling

2. Referenced Documents moisture content of wood-based materials during and after
2.1 ASTM Standards: processing to maintain quality assurance and compliance with
D 4442 Test Methods for Direct Moisture Content Measure-Standards. However, these measurements are inferential, that
ment of Wood and Wood-Base Materials is, electrical parameters are measured and compared against a
D 4933 Guide for Moisture Conditioning of Wood and calibration curve to obtain an indirect measure of moisture
Wood-Base Materiafs content. The electrical measurements are influenced by actual
moisture content, a number of other wood variables, environ-
3. Terminology mental conditions, geometry of the measuring probe, and
3.1 Definitions of Terms Specific to This Standard: design of the meter. The maximum accuracy can only be

obtained by an awareness of the effect of each parameter on the
meter output and correction of readings as specified by these
! These test methods are under the jurisdiction of ASTM Committee D07 ontest methods.
Wood and are the direct responsibility of Subcommittee D07.01 on Fundamental
Test Methods and Properties.
These test methods replace, in part, Test Methods D 28i6ual Book of ASTM
Standards Vol 04.09).
Current edition approved Feb. 15, 1992. Published April 1992. Originally
published as D 4444 — 84. Last previous edition D 4444 — 84.
2 Annual Book of ASTM Standardggl 04.10.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.



A8y D 4444 - 92 (2003)

METHOD A—CONDUCTANCE METERS corresponding moisture content for each specimen in the
N I sample by linear regression analysis. The equation for the
5. Standardization and Calibration regression line Y =a + bX) shall be used to establish the

5.1 Periodic standardization shall be performed on the metedorrection factorY — X) for meter scale reading¥) of 7 to 21
to test the integrity of the meter and electrode. Laboratorync|ysive.

calibration procedures are intended to provide reference datas 1.2 4 The following wood sample information shall be
under controlled conditions that include the wood and ambienfacorded: moisture content, size (dimensions in each plane),

variables. Field calibration tests on species shall be performeghecies, sapwood/heartwood percentage, relative density,
only with a meter that has been standardized and properlyrowth rate (rings/25 mm), and earlywood/latewood percent-
compensated for temperature and pin configuration. Initiallygge For other materials, the appropriate wood sample infor-
standardization should be performed before each period of usgyation shall be recorded together with adequate data to
The time interval may be extended if experience shows that thgjentify the product and its constituents. The following meter
particular meter is stable for a longer time under equivalent usgformation shall be recorded: manufacturer and model, refer-
conditions. o o ence temperature, applied voltage, and electrode type and
5.1.1 Standardizatior-The meter circuit shall be tested by configuration.
connecting external resistors to the electrode pins, noting the 5 2 Field Calibration—Under processing conditions, labo-
correspondingVIC (moisture content) value, and comparing ratory calibration procedure is impractical, particularly because
with manufacturer’s data. At least two, and preferably threesf mojsture gradients. The procedure in 5.1.2 should be applied
points shall be_used to standardize the meter. The manufacturgy develop a meaningful relationship between meter reading
shall indicate (in the manual, on the meter or meter scale, or ognd actualMC. All field calibrations must be referenced to
the supplied resistance standard) the meter model, wooglen-dry tests to determine precision and bias. Standardization
species, and number of pins for which the resistances are valiglyocedures (5.1.1) must be followed to assure valid field
5.1.2 Laboratory Calibratior—This procedure is designed cajibration at the specific field conditions during testing.
for full-scale calibration of the meter. If only a limited portion gpecial care must be taken to minimize errors caused by the

of the scale requires calibration, the numbeEMC (equilib-  influence of wood temperature on readings. Specimen size for
rium moisture content) levels can be reduced to as low as twgje|d testing may be full size or sections thereof.

In any case, the calibration should not be extrapolated below
the lowest value. Extrapolation above 21EWKC to the fiber g conductance Meter Use
saturation point is permissible, provided a value near 21 % is

obtained. Material other than solid wood shall be prepared and 6.1.1 Range—The range of moisture contents that can be

tested in a manner that is consistent with the fonowmgdetected by these meters is from a minimum of 6 or W&
calibration proqedurgs. Specimen siz€ and .shape may th a maximum of 25 to 27 9C (nominal value of the fiber
altered to permit testing of product-sized specimens.

5.1.2.1 Test Sample PreparatienA minimum of 75 green, saturation point). Meter scales extend above this limit only to

flat-sawn specimens 20 mm thick by 75 mm (min) wide by 100p.ermlt temperaturt_a corrections Of. mmsturg cqptents up _to the
fiber saturation point, and do not imply reliability of readings

mm along the grain shall be used for a given :species.b ve the fiber saturation point
Specimens must be free of visible irregularities such as knotsﬁ ove the niber saturation point.
decay, reaction wood, and resin concentrations (Note 1). The Note 2—One use of the temperature correction is for “hot metering” of
specimens shall be divided into 5 groups of 15 each andiln-dried lumber during which readings are taken to determine if the load
conditioned at 25+ 1°C and selected relative humidities to nas reached the desired endpd#€. However, such readings are subject

each of fiveEMC levels between 7 and 21 % (see Guideto considerable error bece}use of eo!ge—readlngs, assumptions of wood
temperature, unknown moisture gradients, and temperature effects on the

D 4933). Each group will then be moisture meter tested inyeter circuitry. A further use of this correction is for moisture measure-
accordance with 5.2.2, and moisture contents determined by ent of dry lumber that is exposed to below-freezing temperatures. As

direct method (Test Methods D 4442). Alternatively, 15 speci-with hot lumber, considerable errors are possible due to assumptions of
mens may be equilibrated (following a desorption path) at eackvood temperature, unknown moisture gradients, and temperature effects
of the 5EMC conditions. on meter circuitry.

Note 1—Ideally, samples shall be chosen to be entirely sapwood or 6.1.2 Moisture Content ReadlﬂgﬁCOﬂductanc_e moisture
heartwood, or two separate groups of each, but not mixed in the sam@€ters can be used to determine “point” moisture content
specimens. In the event that sapwood/heartwood mixing is unavoidablélirectly or average moisture content indirectly. Take all read-
testing and test results shall be modified to report the effect of mixing orings with the pins aligned so that the current flow is parallel to
the results. the grain. Average moisture content can be obtained through

5.1.2.2 Moisture Meter Testing-The equalized specimens the thickness by integrating moisture content versus thickness.
are numbered, weighed, and moisture meter tested at thdiinder the following conditions it can also be inferred from a
centers using an electrode in accordance with 6.5. The pins asingle point measure.
to be aligned so that the current flow is parallel to the grain. 6.1.2.1 Single Point Average MC Readirg/Nood of rect-
Meter scale readings are to be taken and recorded immediatedyngular cross section tends to develop a parabolic gradient
after the electrode pins are inserted. during drying (assuming that the maximum moisture content is

5.1.2.3 Species Correction Factor DeterminatiesThe  below FSP (fiber saturation point). From the geometry of a
moisture meter scale reading must be regressed against tharabola, the point of averad#C lies between one fourth and

6.1 Readings
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one fifth of the total thickness. Therefore, if the pins are drivermeasurement, or where such separation is impractical.

to this point, an approximation can be obtained for aveM@e NoTte 5—For some species, or species groups, property variations

of the cross section. Using the same principle, a circular cros: lated to site or genetics may introduce discrepancies in the correction. In

. . . this case, a special calibration should be made, with emphasis on
E?acél](;rt]e?as its averagdC at one sixth to one seventh of the documenting the wood properties.

6.3.2 Heartwood/Sapwood—Some species have substan-

Note 3—The above genera”zations do not pertain if lumber has beeqlal dlfferences |n meter readlngs for heartwood and Sapwood
dried in conditions that induce steep moisture gradients (such as in dryin

above 100°C) or if the lumber is known or thought to contain wet pockets.Bortlons haVItng trf]]e S?:]e actual mOIStuIeb Contenhs' In ﬂel? d
or streaks. This can be examined by driving pins to mid-thickness. measurements where these zones cannot be visually separate

_ _ _ ~ or where separate heartwood/sapwood measurements are im-
6.1.3 Moisture Gradients-Unless the moisture distribution ractical, make some judgment for the correct calibration.

and measuring techniques are well understood, readings can beg_ 4 Corrections For Additives
easily misinterpreted. Four special problems should be consid- 6.4.1 Chemicals—Wood products which have been treated

ered: _ with preservatives, fire retardants, or dimensional stabilization
6.1.3.1 Noninsulated electrodes (see 6.5.1). agents may give abnormal readings (usually high). Of these
6.1.3.2 Nonparabolic gradients (see Note 3). chemicals, creosote and pentachlorophenol solutions appear to

6.1.3.3 Surface Moisture on ElectrodeSurface films of have insignificant effectd However, salt solutions may cause
moisture, particularly from condensation on the electrodesbnormally high readings, that should be considered qualitative
(insulated pin holder) may cause larger errors. Keep electrodesy semiquantitative at best. Conductance meters having insu-
clean, and store and use under noncondensing conditions. |ated pins can be used to measM€ of materials that have

6.1.3.4 High Surface MC on SampteHigh surfaceMC of  peen surface-treated with chemicals provided that confirmation

the material from condensation, wetting, and high relativeis made of the accuracy through diré¢€ determination (Test

humidity can cause excessively high readings if noninsulategiiethods D 4442).
pins are used.
6.1.4 Drift—Direct current conductance meters may show ; . i
. . . than salt treatments, reducing the error of readings of treated southern pine
appreciable drift toward lowevIC when readings are taken at .-+ 5 o4 MC in the range of 12 to 24 % MC

the upper portion of th#C range. If such drift occurs, take the _ . .
reading as soon as possible after the pins are driven in and 6-4-2 Adhesives-Adhesives may cause abnormally high
voltage applied. readings in reconstituted wood products. Before any particular

6.2 Temperature Corrections meter is used in moisture sensing of any particular product
6.2.1 Temperature Effect on MetesMeter circuits can be containing adhesives, its calibration must be demonstrated on

temperature-sensitive, therefore, frequent zero or span adjudf@t product. Recalibration must be carried out following any

ments, or both, may be necessary during use. The manufactu@?an_ge in processing conditions. The calibrations must be

shall indicate the optimum range of temperature for operatiofONSistent with these test methods.

of the meter without loss of accuracy due to temperature. It is 6-5 Eléctrodes

recommended that whenever possible, the meter be equili- 5.5.1 Preferred electrodes for the condl_Jctance meter for

brated with the measurement environment before readings af@!id Wood measurements are of a two-pin type, insulated

taken. In no case shall temperature or humidity alter th&XCept for the tips. If noninsulated pins are used, the wood

operating characteristics of a meter (that has been equilibratdgust Pe tested for surface moisture content (6.1.3.4). If any

and adjusted) to the degree that the accuracy is impaired. other electrode is us.ed, such as four-.pm for wood or .e|ght—p|n
6.2.2 Temperature Correctior-Make temperature correc- for veneer, the readings must be adjusted as specified by the

tions. These are obtainable from manufacturer's data, pugnanufacturer (Note 7) or incorporated into the scale correc-
tions. In no case shall different pin configurations be used

lished data, or using built-in adjustments in the meter. Tem: : !
perature corrections require special care to obtain the wootft€rchangeably on the same meter without the appropriate

(not air) temperature, and may be unreliable to correct somg°rections.
species. A reference temperature of 25°C shall be standard forNote 7—Acceptable corrections for solid wood &eeading (two-
zero correction. Clearly indicate the reference temperature gin) =0.29 + 0.91 (reading four-pin), or reading (four-pin) = 1.1 (two-
some point on the meter. Always make temperature correctiopin) - 0.32. These pin corrections must be madter the temperature
before species correction correction ancbeforethe species correction.
6.3 Species Corrections 6.5.2 Noninsulated Pins-Noninsulated pins will bias the
6.3.1 Species Correction-Only use manufacturer’s data for reading toward the highest moisture content in contact with the
the particular meter for either the dial calibration species or
corrections for other species or species groups (Note 4) if the———
data have been developed in accordance with acceptab|e3.]ames, W. L., “Effects of Wood Preservatives on Electric Moisture Meter
: . . eadings,”U.S. Forest Service Research Nd&L-0.06, 1965.
calibration prpcedures .(5'2) (NOte 5)' Where correction da.'té’? 4Richards, M. J., “Effect of CCA-C Wood Preservative on Moisture Content
are not available, calibrate the meter in accordance W'“?%eadings by the Electronic-Type Moisture MeteFbrest Products Journal

procedure 5.2. 40(2):29-33, 1990.
5 Cech, M. Y., and Pfaff, F. “Moisture Content Correction Tables for Resistance-
Note 4—Species groups (such as Hem-Fir and Spruce-Pine-Fir) mayype Moisture Meters,"Canadian Forestry Service, Eastern Forest Products
contain species which cannot be visually separated at the point of moistuteboratory, Forestry Technical Report I975.

Note 6—CCA-C treatmerfthas been reported to be less conductive
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pins. If noninsulated pins are used, a higher surface than corlibration procedures. Specimen size and shape may be

MC can cause a misleading reading at the depth of the pin tipgltered to permit testing of product-sized specimens.

This can be tested by noting the indication at initial contact and 8.1.2.1 Test Sample PreparatierA minimum of 75 green,

as the pins are driven in. flat-sawn (Note 9), specimens 20 or 40 mm (Note 10) thick, or
6.5.3 Extension ElectrodesUnless extension electrodes, both, by 125 mm wide by 125 mm along the grain shall be used

for example, nails, are insulated except at the tips, thdor a given species. The remaining specifications and proce-

precautions for noninsulated pins apply. dures are as outlined in 5.1.2.1, with the excepti@)shat the
6.5.4 Implanted Electrodes-Special precautions are neces- lower level of EMC may be 0 % an(b) that moisture content

sary to minimize errors caused by changing electrode contacheasurements are made with a dielectric moisture meter in

pressure and electrode-wood contact resistance, particularjccordance with procedure 8.1.2.2. Additional highé€

when the electrodes are implanted in green wood to monitolevels (above the fiber saturation point) may be included in the

drying. It is especially important that dc voltage not be appliedcalibration, but must be regressed separately.

continuously in order to minimize the buildup of contact

. . . . . . Note 9—Preference is to use specimens with the best possible tangen-
interfacial resistance from ion migration.

tial faces to minimize the effect of grain orientation on results. If the grain
Note 8—The use of low frequency ac, intermittent dc, or switched dcangle is not easily controllable, the mean and variation should be recorded

voltages can virtually eliminate irreversible ionic migration. and tested for significance in the results. If significant, it should be
. . . quantified and reported. Also, if grain angle is found to be, or suspected to
6.6 Sampling for Lot Moisture ContertWhere moisture e an important variable, the testing should be extended to include

content measurements are made on full-size pieces, follow th@mples with edge-grain (radial) faces.

following procedures: Note 10—The intent of 20 and 40 mm thicknesses is to provide
6.6.1 Sampling Point—For lumber, take the readings on adequate calibration information for common, nominal sizes of products

material at least 500 mm from either end and in the center ofis well as to test for sensitivity to thickness. If preliminary tests

the face. Make readings in areas that are defect-free and hagemonstrate no thickness effect, samples may be either thickness. Where

reasonably straight grain. For materials other than lumber, taktglckness effects are detected, both thicknesses shall be tested.

readings away from the edges. 8.1.2.2 Moisture Meter Testing-The equalized specimens
6.6.2 Sampling Frequeney-The number of readings per are numbered, weighed, and tested with the meter surface

sample or per lot shall be consistent with the desired accuracglectrode centered on the wide face of the sample. The sample

shall be supported on low-density rigid polystyrene foam at

7. Precision and Bias least 50 mm thick. Meter scale readings are taken and recorded
7.1 For a single conductance meter reading corrected fdmmediately after they have stabilized.

temperature and species, the 95 % confidence interval for 8.1.2.3 Species Correction Factor DeterminatiesA mul-

predicting the true moisture content between the electrode tipple regression shall be made for meter reading agat

is approximately 7 % relative error-0.5 to 2 %MC), depend- and density for each specimen and the relative contribution for

ing on species. error reported for each. In addition, a regression shall be
reported for meter reading agaiMdcC, together with the mean
METHOD B—DIELECTRIC METERS and variability of density. The equation for the regression line
is used to establish the correction factor for meter scale
8. Standardization and Calibration readings of 0 to 21 9MC inclusive. Separate regressions may

8.1 Periodic standardization shall be performed on the metdre made above 21 ¥C, but these data shall not be used to
to test the integrity of the meter and electrode. Laboratorydevelop the regression below 21MC.
calibration procedures are intended to provide reference data8.1.2.4 The following wood sample information shall be
under controlled conditions which include the wood andrecorded: moisture content, size (dimensions in each plane),
ambient variables. Field calibration tests on species shall bepecies, sapwood/heartwood percentage, relative density,
performed only with a meter that has been standardized angrowth rate (rings/25 mm), earlywood/latewood percentage,
properly compensated for temperature. and grain angle and aspect with respect to the electrode. For

8.1.1 Standardizatioa-The meter shall be standardized us- other materials, the appropriate wood sample information shall
ing a nonhygroscopic reference material to provide one (obe recorded together with adequate data to identify the product
preferably, two) reference points on the scale. The meters muand its constituents. The following meter information shall be
also be equipped to permit a zero adjustment with no materiakecorded: manufacturer and model, reference temperature,
in the electrode field. electrode configuration, and electric field or circuit type.

8.1.2 Laboratory Calibratior—This calibration is designed 8.2 Field Calibration—Under processing conditions, labo-
for full-scale calibration of the meter. If only a limited portion ratory calibration procedure is impractical, particularly because
of the scale requires calibration, the numbeEMC (equilib-  of moisture gradients. The precautions in 8.1.1 and 8.1.2
rium moisture content) levels can be reduced to as low as twahould be applied to develop a meaningful relationship be-
In any case, the calibration should not be extrapolated belowveen meter reading and acthaC. All field calibrations must
the lowest value. Extrapolation above 21% EMC to the fibebe referenced to oven-dry tests to determine precision and bias.
saturation point is permissible, provided a value near 21 % iStandardization procedures (8.1.1) must be followed to assure
obtained. Material other than solid wood shall be prepared andalid field calibration at the specific field conditions during
tested in a manner which is consistent with the followingtesting. Special care must be taken to minimize errors caused
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by the influence of wood temperature on readings. Specimetemperature corrections are qualitative at best, and no limits of
size for field testing may be full size or sections thereof. accuracy can be implied. However, an increase in accuracy
. . should be obtained if corrected readings taken on both sides of
9. Dielectric Meter Use the material are averaged.

9.1 Readings 9.2 Temperature Corrections

9.1.1 Range—The normal range of moisture sensing in both g 5 1 Temperature Effect on MetesMeter circuits can be
power-loss and capacitive-admittance meters is from 0% t@mperature-sensitive, therefore, frequent zero adjustments
fiber saturation point. Semiquantitative readings above f'befnay be necessary during use. The manufacturer shall indicate
saturation point are possible with the capacitive-admittanceng” gptimal range of temperature for operation of the meter
meter. The scale may be in arbitrary units or direct-indicatingyithout loss of accuracy due to temperature. It is recommended
for a particular reference species if calibration for the referencg, 4t whenever possibie, the meter be equilibrated with the
species has been carried out according to acceptable calibratighaasurement environment before readings are taken. In no
procedures (8.1.2). If the species scale is used, the range gfse shall temperature or humidity alter the operating charac-

density of the calibration species must be given. When correggyistics of a meter (that has been equilibrated and adjusted) to
tion data are not available the meter may be calibrated if,g degree that accuracy is impaired.

accordance with the procedures of 8.1.2.

- ) ) 9.2.2 Temperature Correctior-Temperature corrections
9.1.2 Moisture Content ReadingsMeasurements with a P b

. . o . “ must be made from data supplied by the manufacturer or
dielectric meter must be qualified by the moisture gradienye,e|qned for the particular meter model. Temperature correc-
(determined independently with a conductance meter or othf, s require special care to obtain wood (not air) temperature.
means), depth of electric field penetration, thickness of mate reference temperature of 25°C shall be standard for zero
rial, surface condition (such as rough or planed), and elemro‘@orrection. The reference temperature should be clearly indi-
contact pressure and Conform?‘.”ce- . . cated at some point on the meter. Unless temperature calibra-

9.1.2.1 Minimize the possibility of reading adjacent mate-on data are supplied by the manufacturer or available in the

rial (read-through) by either supporting the sample ends e a4 e, use of such meters is restricted to ambient conditions
create an air gap of at least 25 mm below the sample or placr?etween 20 and 30°C

the §ample on a similar thickness of nonhygroscopic, low 9.3 Species Corrections
density foam such as polystyrene or polyurethane. Electrode 9.3.1 Species Correction-Manufacturer's data for th )
conformance with the surface may present a special problertri1 I r 0 Fief ?Sr ic;h e::tr?#dial u alli%ft? r? a ai 0 re p?r_
with warped samples, especially if the electrode is rigid. If icular meter for either the dial caljbration Species or correc-

measurements must be made on warped samples, take readifigss for other species or species groups (Note 4) should be

oo - d only if the data have been developed in accordance with
on opposite sides of the sample and use only the higher valud>¢ . ;
9.{).'[2).2 The calibration pr?)cedure in the);e tesg method@CCGptabIe calibration procedures (8.1.2) (Note 5). Where

includes testing for sensitivity to readings at two thicknesses?b?/rgiggggudrzt% "fg not available, the meter shall be calibrated

20 and 40 mm. If a thickness sensitivity is detected, interme- )
diate values between 20 and 40 may be interpolated. Values for 9-3-2 Heartwood/Sapwood—Some species have substan-

beyond 40 mm thicknesses may be extrapolated, but shall nd@! differences in meter readings for heartwood and sapwood
be extrapolated for samples thinner than 20 mm. For sampldrtions even when having the same actual moisture contents.
less than 20 mm thick, a special calibration must be made 44 field measurements where these zones cannot be visually
specified in 8.1.2. Alternatively, a sufficient number of piecesSeParated or where separate heartwood/sapwood measurements

(to minimize read-through) of thin material may be stacked and@'€ impractical, some judgment must be made for the correct
compressed for readings. For best results, rearrange the piecgdibration. N
for several readings which can then be averaged. 9.4 Corrections For Additives
9.1.3 Moisture Gradients-Unless the moisture distribution ~ 9-4.1 Chemicals—Wood products that have been treated
and measuring techniques are well understood, readings can Béh preservatives, fire retardants, or dimensional stabilization
easily misinterpreted. Three special problems should be cor@gents may give abnormal readings (usually high). Of these
sidered: chemicals, creosote and pentachlorophenol solutions appear to
9.1.3.1 Surface Moisture on ElectrodeSurface films of have insignificant effects. However, sodium pentachlorophen-
moisture on the meter, particularly from condensation on thé@te, which is used as a surface dip treatment, and other salts
electrode, may cause abnormally high readings, particularly fomay cause abnormally high readings. These readings should be
power-loss meters. Meters should be stored and used unde@nsidered qualitative or semiquantitative at best.
noncondensing conditions. 9.4.2 Adhesives-Adhesives used in wood products can
9.1.3.2 High Surface Moisture Content on Samgpleligh  give abnormally high readings because of their power loss.
surface moisture content of the material from condensatior3efore any particular meter is used in moisture sensing of any
wetting, or high relative humidity can cause excessively highparticular product containing adhesives, its calibration must be
readings, particularly with a power loss meter. demonstrated on that product. Recalibrations must be carried
9.1.3.3Low Surface Moisture Content on Samplall out following any change in processing conditions. The cali-
dielectric meters have a biased, greater response to moistupgations must be consistent with the procedures in these test
nearer the electrode, therefore, for samples that contain moigiethods.
ture gradients, values determined even after species and9.5 Electrodes
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9.5.1 The depth of field penetration for dielectric meterscenter of the face. Readings should be made in areas that are
shall be given at least qualitatively. Electrodes of power-losdree of defects and have reasonably straight grain. For materi-
meters should be spring-loaded to assure reasonable contad$ other than lumber, take readings away from the edges.
pressure unless contact pressure has been demonstrated not t9.6.2 Sampling FrequeneyThe number of readings per
influence readings. The electrode sensing area should be smgdmple or per lot shall be consistent with the desired accuracy.
enough that the field will not extend beyond the sample edge
and large enough to provide reasonable integration. (FOto. Precision and Bias
example,fia 2 by 4 is thesmallest product size anticipated, the

electrode could be sized to integrate over most of the nominal 1.0;[1 For a(tj_d|etlectr_|c lmete_r, tW|thd§ampIes thzt;\tdafre free (.)f
89-mm face.) A symmetrical configuration is preferred for MOISture gradients, single point reéadings corrected for Species

electrodes in order to minimize the effect of grain direction. and temperature may be 5 #MC above or below the actual

9.6 Sampling For Lot Moisture ContertWhere moisture value.
content measurements are made on full-size pieces, the foIIov&-
ing procedures should be followed: 1. Keywords

9.6.1 Sampling Point-For lumber, the readings should be 11.1 conductance meters; dielectric meters; moisture con-
taken on material at least 500 mm from either end and in théent; moisture gradients
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