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INTERNATIONAL STANDARD

ISO

4858-1982 (E)

Wood — Determination of volumetric shrinkage

1 ScopL and field of application

This Intern
determinati

htional Standard specifies two methods for the
bn of the volumetric shrinkage of wood:

— the Lstereometric method, used for test pieces made in

accorda

— the
pieces o

2 Refer

ISO 3129,
quirements

ISO 3130,
physical an

ISO 4469,

shrinkage.

3 Princ

Determinati
ing, ata m
vironment,
the saturati

4 Stere

ce with ISO 4469;

mercury volumenometer method, used for test
f any shape.

ences
Wood — Sampling methods and general re-
for physical and mechanical tests.

Wood — Determination of moisture content for
f mechanical tests.

Wood — Determination of radial and tangential

ple

pn of the change in volume of test pieces after dry-
pisture content in equilibrium with the normal en-
and at a moisture content-€qual to or greater than

4.1 Apparatus
See ISO AALB glause 4.

4.3.2 For species showing significant~shri
grain, also measure the dimensional changes
in the longitudinal direction.

4.4 Expression of results

4.4.1 Calculate the volume shrinkage, B

nkage along the
of the test piece

axs @S a percen-

tage, without takingtinto account the swelling along the grain,

by the (approximate) formula

(lt fnax X Ir max) B (It min X [r mir)
Bymax =
[t max X 1r max
where

Iy max @nd [, ., are the dimensions of the test piece, in

millimetres, at a moisture content greater
tion point of the cellular walls of wood,
tangential and radial directions, respective

L min @and I, ., are the dimensions of t
millimetres, after drying, measured in th
radial directions, respectively.

Express the result to the nearest 0,1 %.

than the satura-
measured in the
ly;

he test piece, in
e tangential and

Calculate the total volumetric shrinkage, By . if dimensional

changes have also been measured on the

est piece in the

4.2 Prep

aration of test pieces

See I1SO 4469, clause 5.

4.3 Procedure?

4.3.1 Carry out the test in accordance with [SO 4469,

clause 6.

bn point of the cellulat-walls of wood. longitudinal direction, as a percentage, by the formula
ﬂVmax =
pmetric method y , Ly
X X - ox L b ox L)
- t max r max a max: tmin rnpin amin X 1m
It max X lr max X Ia max
where
b maxs It maxe @nd [ o) @re the dimensions of the test piece, in

millimetres, at a moisture content greater than the saturation
point of the cellular walls of wood, measured in the tangential,
radial and longitudinal directions, respectively;

b mine & min @nd I, i, are the dimensions of

the test piece, in

millimetres, after drying, measured in the tangential, radial and

longitudinal directions, respectively.

Express the result to the nearest 0,1 %.

1) If necessary, shrinkage may also be determined at relative humidities between 30 and 90 %.
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4.4.2 Calculate the volumetric shrinkage, B, when the
moisture content changes to equilibrium with the normal en-
vironment (relative humidity 65 + 5 %; temperature
20 = 2 °C), as a percentage, by the formula

v

_ Vimax X lmax) = (b x 1)
BVn -

L

X [

max r max

where

Iy and /, are the dimensions of the test piece, in milimetres,

5.2.2 The number of test pieces shall be in accordance with
1SO 3129.

5.3 Procedure’

5.3.1 The moisture content of test pieces shall be con-
siderably greater than the saturation point of the cellular walls
of wood. If the moisture content is less than the saturation
point, soak the test pieces in distilled water in the vessel (5.1.3)
at_a temperature of 20 + 5 °C, until no further change in

at a moisture feﬁem—m—ethbnum—vmh—fhe—mul en
vironment, megsured in the tangential and radial directions,
respectively.

It max @nd /. o) have the same meaning as in 4.4.1.
Express the result|to the nearest 0,1 %.

Calculate the vqurretric shrinkage, Sy, if dimensional changes
have also been mg¢asured on the test piece in the longitudinal
direction, as a pergcentage, by the formula

l

ﬂVn - (lt max r max x|

amax) - (It X l, X Ia) <

X I

x 1 a max

lt max r max

where

L, I, and [, gre the dimensions of the test piece, in
millimetres, at|a moisture content in equilibrium with the
normal environment, measured in the tangential, radial and
longitudinal directions, respectively;

b maxs & max @l I; max have the same meaning as in 4.4.1.

Express the result|to the nearest 0,1 %.
5 Mercury vplumenometer method
5.1 Apparatug

5.1.1 Mercury yolumenometercapable of measuring the
volume of a test pipce, from the volume of mercury it displaces,
to an accuracy of P,01 cm3.

NOTE — It is nec ry to.observe appropriate safety precautions
when using a mercury vélumenometer.

volume occurs. Check the change in volume every|3 days by
repeated measurement of two or three control tést pieces. Stop
the soaking when the difference between'-two $uccessive
measurements does not exceed 0,02 cm3AIn this casg, it should
be reported that the results of the detérmination of| shrinkage
are obtained on test pieces which havebeen previougly soaked.

5.3.2 Measure the volume, ‘Wi, of every test piece to an ac-
curacy of 0,01 cm3.

5.3.3 Condition<the/test pieces to a moisture ¢ontent in
equilibrium with, the normal environment (relativg humidity
65 + 5 %; temperature 20 = 2 °C) so that no chefks distor-
ting their dimensions and shape occur. Check the ¢hanges in
volume Xof two or three control test pieces by repeated
measurements, as specified in 5.3.2, every 6 h after stabiliza-
tiofr,0f the conditioning environment. Stop the cgnditioning
when the difference between two successive measurements
does not exceed 0,02 cm3. The conditioning of test ;Eeces may
be stopped by using the method of successive weighing in ac-
cordance with 1ISO 3130.

5.3.4 Measure the volume, V, of every test piece, a specified
in 5.3.2.

5.3.56 Dry the test pieces to constant volume at a tgmperature
of 103 + 2 °C in the oven (5.1.2) so that no checkg distorting
their dimensions and shape occur. Check the changes in
volume of two or three control test pieces byl repeated
measurements, as specified in 5.3.2, every 2 h aftef 6 h from
the beginning of drying. Stop the drying when the|difference
between two successive measurements does n¢t exceed
0,02 cm3. The drying of test pieces may be stoppedl by using
the method of successive weighing in accordance with

D40,

5.1.2 Oven, for drying wood at a temperature of 103 + 2 °C.
5.1.3 Vessel, containing distilled water.

5.1.4 Air-tight vessel, containing a desiccant.

5.2 Preparation of test pieces

5.2.1 Test pieces may be made in any shape, but shall have a
volume of 4 to 16 cm3.

o A
10U S10VU.

5.3.6 Test pieces in which checks occurred during the test
period shall be disregarded.

5.3.7 Cool the test pieces to room temperature in the air-tight
vessel containing the desiccant (5.1.4).

5.3.8 Measure the volume, V., of every test piece, as
specified in 5.3.2.

1) If necessary, shrinkage may also be determined at relative humidities between 30 and 90 %.
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5.4 Expression of results 6 Test report

5.4.1 Calculate the total volumetric shrinkage, Bymax @ @ = The test report shall include the following particulars:

percentage, by the formula
a) reference to this International Standard;

_ _Vmax = Viin % 100
Byimax = Vo b) information required by 1ISO 3129 (subclause 6.4);
where V., and V., are the volumes of the test piece, in cubic c) method of determining shrinkage;
centimetres, at a moisture content greater than the saturation
point of thecellular walls of wood_and after drying respect- d) fynund_\mumaaf_mamniaue&ed_ls‘]t‘and and number
ively. of selected trees; lot of sawn timber and niimber of selected

boards, etc.);
Express the result to the nearest 0,1 %.

e) shape and dimensions of the,test piecps; the directions

5.4.2 Calqulate the volumetric shrinkage, B, when the of the grains;
moisture cqntent changes to equilibrium with the normal en-
vironment | (relative humidity 65 £ 5 %; temperature f) number of test pieces tested;

20 = 2 °C)| as a percentage, by the formula
g) moisture content in equilibrium with) the normal en-

By = Kmax — V % 100 vironment (relative humidity 65 * 5 Po; temperature
Vn 20 + 2 °C);
max
where h) the test results, calculated as specified in 4.4 or 5.4, and
_ _ ] théir.statistical values (together with the|relative humidity

V is the|volume of the test piece, in cubic centimetres, at a and temperature if shrinkage was determihed under condi-
moisturg¢ content in equilibrium with the normal environ- tions different from those specified in 4.3|and 5.3.3);
ment;
V,nax hab the same meaning as in 5.4.1. . i) date of testing;

Express thd result to the nearest 0,1 %. k) place of testing.
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