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INTRODUCTION

The importance of moisture content controk of limber and other wood products
for various uses cannot be overemphasized. Moisture content control in the -
processing and fabrication of consumer-items of wood reguires a’ rapid -and
reliable means of ‘moisture determination. Four methods of wood moisture «
‘content determination are described herein: One, the electronical method, is
nos- -destructive and practically instantaneous; the other three, namiely the
oven- drymg method, a distiflation method, and a hygrometric method, are .
destructive in that they require that the lot be sampled for specimens that are
subsequently analyzed for moisture content,

1. Scope

I.1 These. methods cover the dctcrmlnallon;

of the mo15ture content of wood The methods

provide a means whereby producers, fabrica-

tors, processors, and users of wood and wood

products can facilitate inspection foradherence

to moisture quality-control specifications. The
requirements, advantages, and Ilmstatlons of
the different methods are outlined.

- 1.2 The metheds. described are commonly
~used in research and by the producing industries
to ascertain the amount of moisture present in
specific specimens representing the lot ‘or on

samples tested with the electronic moisture

meters. These different methods are not equally
-suitable for moisture content determinations in
any given case; therefore, it is important to

select the one that is best for the intended

application and a specific methed may be
specified. If these methods are referenced with-

out designation of the specific method to be -
used, it shall be assumed that all methods are
equally acceptable and that the choice will be~ |

made by the party responsible for the moisture-

Céntent' determination, The following guide""to
the advantages and limitations of the various

‘methods will assist in making the proper choice:

1.2.1 Method A—Oven-Drying Method—
The moisture conterit. is calculated from weight
values obtained before and after drying a rep-
resentative specimen of wood in an oven. This
has been the most universaily accepted method
for determining moisture content in research,
in. wood-seasoning operations such as air
drying, predrying, and kilin ‘drying, in mois-
ture content control techniques in processing in

- wood-working factories. Its limitations are that

it is a destructive test in that the samples

representing the lot must be cut to produce.the

specimens; it takes several hours to make an

-accurate analysis; and accuracyis limited if the

wood contains an appreciable amount. of vola-
tile extractives, or lf'the wood has been i lmprcg-
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_ nated wnh elther volatlle or nonvolatlle cheml-
cals,
1.2.2 Method B—Efecrromc

' by electronic moeisture meters. Reliable results,

however, can be obtained with moisture n_‘lc_tcr-s-"
- only when they are correctly used. A standard.

procedure should be established and accepled
by users of these instruments and the method
presented herein is intended to provide a uni-

form procedure for the use-of electronic mois- -

ture meters for wood so that "determinationg

made with them may be rehablc and’ strlctly' _

comparable.
1.2.3 Method C—Dfsu."!artou Method——The
 distillation method is destructive as is the
oven-dry method. The procedure for selecting
the specimen for analysis is the same as for the

oven-drying method, The method is used when -

thé wood contains volatiles other than water,

such as pitch or oil-type preservatives, or has’
. been impregnated with other chemicals that are:
soluble in toluene. The method generaily-con- .
sists of distilling the water from the fraciured *
specimen along with a liquid that is immiscible.

. with water such as toluene, catching the water

~in a trap and measuring its volume, and calcu--

lating the moisture content. The time requlred

for the test method is often less than 2 h. This -

method alse may be. used to determine the
‘quantity of any volatile material such as cree-
* sote in the wood specimen, '

(.2.4 Method D— Hygmmémc Method—
The hygrometric method - is also’ destructive =

as are the oven-drving and distiliation meth-

~ods. However, it is a fairly rapid method for -
obtaining moisture content estimates on wood
samples that have been treated with preserva- -

tives or other chemicals. The method is limited

~to wood having a moisture. content less than

the fiber-saturation point.

2. Definitions and Description of Terms

the methods described herein shall be expressed

as 4 percentage of the oven-dry weight of the -

wood unless otherwise stipulated. The physical
and mechanical properties of wood as they vary
with changes in moisture contem are generally

Molst u_r'e' :
Meter Method—Moisture content control :
often fequires a rapid, nondestructive and relia-.

“ble means of inspection for moisture content,
and this réquirement is met, most convememly'

”reported as a functlon of mmstur& ccntent
_expressed as a percentage of the oven-dry

weight of the wood, Moisture content values
may exceed 100 pere ant.

2.2 unit—one of 3 number of mmllar prod-
ucts patts, spccmuns ete., of wood,

2.3 lot—a specific qu*mtlty of similar wood
units or. collection of similar units- from a

" common source; in’ wood moisture-inspection
~work, the quantity offered for inspection and

acceptance at any  one time. It may be a

“¢ollection of mill items such as bdards; dimen-
" sion, dimension stock, or veneer, or semifin-
ished parts or subassemblies such as furniture
items, flooring, trusses, beams, or panels, that
are inspected. for moisture content during pro-
~duction, or a constgnment of anhed products

to be sent out for service.
24 sampie——a portion of mdtcrlal ora aroup

- of units taken from a larger quantity of mate-

rial or collection of -units. which serves to
provide information that ean be used as a basis
for. action on the ldrgcr quantity or on the

_productzon process.

2.5 specimen—a. section, block. core, ar

- other type of test piece cut frorn a sample or, in

the case of Iion'de";tructivc determinations, the

area of a sample piece subjccted to & moisture
-content analys;s

-3 Samplmg

3.1 The objectzve of sdmplmg for molsture
content specimens or for nondestructive elec-

- tronic moisture meter tests is to obtain values

that represént the lot. Three objectives are

“sought, namely: (/} an unbiased estimate of the

popuiation, ‘or- lot, mean; (2) an unbiased

_estimate of the variance; and (3) the estimates

to be as accurate.as p0851bic for lhe time and

‘money spent.’

_ _METHOD A—OVE-N-_DRYI;\'(__;_ MEeTHop

4 Apparatus _
4.1 Oven—An oven thdt ¢an be maintained

_ : :"_aLalempemturc of 103 2C (2174 36 F)
2.1 Moisture Content. of Wood—The mois-
ture content of wood as determined by any of .

throughout the drying chamber for the time
required to dry the specimen _ to constant
weight. Ovens may require forced-air circula-
‘tion te maintain uniform temperature. - An

-accurate thermometer or pyremeter shall be

used to check the temperature. For conveni-

~ence, ovens will normally be thermostatically
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) .'wrdpper 1mmed1ately upon cuttmg and allow it

"'contmlic,d Ovens shall be vented to dllow the
evaporated moisture to escape.

4.2 Weighing - Device—A scale .ot balance_-

that witl weigh a specimen within accuracy of
40,2 percent. The accuracy and sensitivity of

the weighing apparatﬁs shall be checked at least -
- Knife -
~in grams rather than . in grains or ounces

- every year against  standard - weights.
edges shall be kept clean to assure accuracy A
torsion balance, Harvard trip balance, triple-
beam balance, and automatic direct-rcading
balanee are examples of suitable-equipment.

3. Test Specimens

5.1 Specimens vary w1dely, dependmg on the
type of material being analyzed and the antici-

pated use of the results. Specimens shall be

setected that represent the lot. Unless otherwise
specified, specimens shall be full cross sections

-'no less than 25 mm (1 in.) along the grain, but

longer as needed to provide a minimum votume
of 33 em® {2 in.%). The section shall be cut with a
sharp saw, All loosely attached slivers shall be

removed from the section before it is weighed.
Specimens from large items such as logs, poles,

posts, piting, and timbers shall be (I) full cross

sections, (2) representative sectors of such see- .

tions, (3) inerement core borings, or (4) auger
chips. When the latter two types of specimens

are used on round items to represent the. .
" average moisture content of the sample, they.
shall be divided into zones and a weighted
~average moisture content determined arithmeti- -
cally from the relative proportion of the cross’

section ‘each zone represenis. Because of the

small volume of borings and auger chips, a -

more sensifive balance is required than would. :
' * weighing,

" be required for specimens cut from lumber and
other sawed items. '

6. Procedure
6.1 Initial Weighing—Weigh each specimen

immediately after cutting from the sampie’

representing the lot or else protect it from a
moisture change until weighed. Weigh each
specimen to an accuracy of +0.2 percent, for

example, if the specimen weighs 250 g, obtain :

the weight to the nearest 0.5 g. Record the
weight either on the specimen or on a data sheet

that is numbered to correspond with the num-.
ber on the specimen. If a delay between cutting -

the specimen and weighing cannot be avoided,
place the specimen in a vapor-tight container or

- —

where:

D 2016

to remain in the container or. Wrapper until it
can be weighed. Suitable wrappers can be made

-of - alumigum foil or polyethyléne film. The

delay between cutting and - weighing of the
protected specimen shali be as short as possible,
but in ne case to exceed 2 h. Obtammg weights

smmphﬁea calculations,
6.2 Drying—Afier they have baen weighed,

* place the specimens in an oven when convenient
" and heat at 103 % 2 C: (2174 + 3.6 F) until
- they reach constant weight. Place the specimens
~in the oven in a manner that will allow free
" access of heated air to each. To test for constant

weight, weigh the heaviest specimens at inter-
vals of 2 h or more until they show no further

- weight: loss withio the accuracy of weighing
-required. Avoid drying for periods longer than

necessary -to achicve constant weight since

: prolonged distillation or oxidation of the wood
- will produce a weight loss reflecting a higher-
‘than-actual moisture content. Newly cut speci-
‘mens- should not be placed in the oven with
~ partially dried ones since the drier specimens

will be retarded in drying.
NOTE 1—As 4 gu1de. an air-dry specimen about 50

"~ by 100 mm (2 by 4 in.) in cross section and 25 mm (1

in.) along the grain will usually attain constant weight
within 24 h at the spccified temperdture when dried in
an.electric oven having good forced-air circuiation.
6.3 Final Weighing—Weigh each specimen
immediately after it is removed from the oven
upon attaining corstant. weight or store in a
desiccator while awaiting weighing. The accu-
racy shall be the same as required for initial

7. Calculation

7.1 Cak.u[ate the moisture. content as fol-

) lows

Mmsture content percem = [(A B)/B] X 100

or, for more convement slide rule or cor‘nputur .
calculation!

Molstur_e 'contcnl,: pc'rcent ='((A/B) = 1) x 100

A = original weight, and

B = ovcn-dry weight.

- Example—A 25-mni-(F-in,) spcmmen of lumher
weighed 567 g Aiter -oven- drymg, the wewht was
52 3 g
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