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INTERNATIONAL STANDARD

1SO 4859-1982 (E)

Wood — Determination of radial and tangential swelling

1 Scope and field of application

This International Standard specifies a method for the deter-
mination of linear swelling, in the radial and tangential direc-
tions, of wood.

2 References

ISO 3129, Wood — Sampling methods and general re-
quirements for physical and mechanical tests.

1ISO 3130, Wood — Determination"of maisture content for
physical and mechanical tests.

3 Principle

Determination of the linear dimensions, in the‘radialOand
tangential directions, of test pieces after drying, at a moisture
content in equilibrium with the normal environment and at a
moisture content equal to or greater than the saturation point
of the cellular walls of wood.

4 Apparatus

4.1 Measuring instrument, capable of determining dimen-
sions to an accuracy of 0,01 mm, fitted with parallel flat ends,
each of diameter 5 to 8 mm, and applying a clamping force
which will not cause any deformation greater than the accuracy
of the instrument.

4.2 Oven, for drying wood at a temperature of 103 + 2 °C.
4.3 Vessel, containing distilled water.
4.4 Air-tight vessel, containing a desiccant.

4.5 Balance, accurate to 0,01 g, if the method of successive
weighing (see 1SO 3130) is to be used.

5 Preparation of test pieces

5.1 Test pieces shall be made in the form of rectangular
prisms, of base 20 mm x 20 mm, and of length along the
grain from 10 to 30 mm. The angle of inclination of annual rings
to a pair of opposite faces of the test piece shall not exceed 10°.

5.2 The preparation and number of test pieces shall be in ac-
cordance with ISO 3129.

6 . Procedurel)

6.17,Dry the test pieces to constant dimensions in the oven
(4.2) at a‘temperature of 103 + 2 °C so that no checks distor-
ting their dimensions and shape occur. Check the changes in
dimensions of two or three control test pieces by repeated
measurements; every 2 hjafter 6 h from the beginning of dry-
ing; in,corresponding directions. Stop the drying when the. dif-
ference between two successive measurements does not
exceed 0,02 mm. The drying of test pieces may be stopped by
using the method of successive weighing in accordance with
1ISO 3130.

6.2 Cool the test pieces to room temperature in the air-tight
vessel containing the desiccant (4.4).

6.3 Measure the cross-sectional dimensions of every test
piece to an accuracy of 0,01 mm in the middle of the radial and
tangential faces of the piece (dimension /, ., being measured
in a radial direction and dimension / i, in a tangential direc-
tion).

6.4 Condition the test pieces to a moisture content in
equilibrium with the normal environment (relative humidity
65 + 5 %; temperature 20 + 2 °C) so that no checks distor-
ting their dimensions and shape occur. Check the changes in
dimensions of two or three control test pieces by repeated
measurements, as specified in 6.3, every 6 h after stabilization
of the conditioning environment. Stop the conditioning when
the difference between two successive measurements does not
exceed 0,02 mm. The conditioning of test pieces may be
stopped by using the method of successive weighing in accor-
dance with ISO 3130.

1) If necessary, swelling may also be determined at relative humidities between 30 and 90 %.
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6.5 Test pieces in which checks occurred during the test
period shall be disregarded.

6.6 Measure the cross-sectional dimensions, /, and /, of
every test piece, as specified in 6.3.

6.7 Submerge the test pieces in distilled water in the vessel
(4.3) and soak at a temperature of 20 = 5 °C until no further
change in dimensions occurs. Check the changes in dimen-
sions every 3 days by repeated measurements of two or three
control test pieces in corresponding directions. Stop the soak-
ing when the difference between two successive

measurements does not exceed 0,02 mm.

6.8 Measure the cross-sectional dimensions, /; 1., and % max
of each test piece, as specified in 6.3.

7 Expression of results

7.1 Calculate the total linear swelling, 5. as a percentage,
by the formulae

a) for the radial direction :

/ /

rmax — ‘r min
0 max =~ x 100

r min

b) for the tangential direction :

[/ — L
t max t min
Ot max = x 100

lt min
where

I min @and [ i, are the dimensions of the test piece, in
millimetres, after drying, measured in the radial and tangen-
tial directions, respectively;

Iy max @nd L ., are the dimensions of the test piece, in
millimetres, at a moisture content greater the saturation
point of the cellular walls of wood, measured in the radial
and tangential directions, respectively.

Express the results to the nearest 0,1 %.

7.2 Calculate the linear swelling, @,,, when the moisture con-
tent changes to equilibrium with the normal environment
(relative humidity 656 + 5 %; temperature 20 + 2 °C), as a
percentage, by the formulae

a) for the radial direction :

L — Lo
arn=r[rmlnx1oo

r min

b} for the tangentiai direction :

where
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at a moisture content in equilibrium with the normal en-
vironment, measured in the radial and tangential directions,
respectively;

It min @nd /4 min have the same meaning as in 7.1.

Express the results to the nearest 0,1 %.

8 Test report
The test report shall include the following particulars :

a) “reference to this International Standard
b), - information required by ISO 3129 (subclause 6.4);

c) type and volume of material tested (stand and number
of selected trees; lot of sawn timber and number of selected
boards, etc.);

d) dimensions of the test piece and the direction of the
grain;

e) number of test pieces tested;

f) the test results, calculated as specified in clause 7, and
their statistical values (together with the relative humidity
and temperature if swelling was determined under condi-
tions different from those specified in 6.4);

g) date of testing;
h) place of testing.
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