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INTERNATIONAL STANDARD

ISO

4860-1982 (E)

Wood — Determination of volumetric swelling

1 Scope¢ and field of application

This Interns
determinatiq

tional Standard specifies two methods for the
n of the volumetric swelling of wood:

— the 'rtereometric method, used for test pieces made in

accorda

— the
pieces o

2 Refer

ISO 3129,
quirements

1ISO 3130,
physical an

ISO 4859,
swelling.

3 Princ

Determinati
ing, atam
vironment,
the saturati

4 Stere

4.1 Apparatus

ce with 1SO 4859;

mercury volumenometer method, used for test
any shape.
pnces

Wood — Sampling methods and general re-
for physical and chemical test.

Wood — Determination of moisture content, for
Il mechanical tests.

Wood — Determination of radial and tangential

ple

pn of the change in volume of test pieces after dry-
bisture content in_equilibrium with the normal en-
and at a moisturé.content equal to or greater than
bn point of the'Cellular walls of wood.

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

4.4 Expression of fesults

elling along the
of the test piece

4.4.1 Calculate the’ total volumetric swelling, pmay as a

percentage, without taking account the sw
grain, by the (approximate) formula

X 1r max)

(lt max - (lt min X lr mir]

elling along the

Aymax =

lt min X lr min

where

L max @and [, ., are the dimensions of t
millimetres, at a moisture content greater|
tion point of the cellular walls of wood,
tangential and radial directions, respective

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

Express the result to the nearest 0,1 %.
Calculate the total volumetric swelling, ay;,

changes have been also measured on the
longitudinal direction, as a percentage, by th

he test piece, in
than the satura-
measured in the
ly;

he test piece, in
e tangential and

x. it dimensional
test piece in the
e formula

See IS0 4859, clause 4.

4.2 Preparation of test pieces

See ISO 4859, clause 5.

4.3 Procedure?

4.3.1 Carry out the test in accordance with [SO 4859,

clause 6.

®ymax =
pmetric method
(ltmax X lr max X Ia max) - (ltmin X lrnin X la min)
= x 100
If min X [r min X la min
where
b maxs I maxs @Nd I max are the dimensions of the test piece,

in millimetres, at a moisture content greater than the satura-

tion point of the cellular walls of wood,

measured in the

tangential, radial and longitudinal directions, respectively.

b mine & min @nd Iy min @re the dimensions of the test piece, in

millimetres, after drying, measured in the
and longitudinal directions, respectively.

Express the result to the nearest 0,1 %.

1) If necessary, swelling may also be determined at relative humidities between 30 and 90 %.

tangential, radial
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4.4.2 Calculate the volumetric swelling, ay;,, 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

min X 1r min)

U x ) =

Ayn x 100

lt min X [r min

where

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.

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

5.3 Procedure?

l, and /, are the-dimensions-ofthe-testpisce—n-milimetres.

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

Iy min @nd /. i have the same meaning as in 4.4.1.

Express the resul{ to the nearest 0,1 %.

changes have begen also measured on the test piece in the

Calculate the tO;F volumetric swelling, ay;, if dimensional
longitudinal direcfion, as a percentage, by the formula

(o x LI x L) — (L in X & min X Ly min)
ay, = t r| a t min r min a min x 100

lt min X [r min X la min

where

L, I, and [, pre the dimensions of the test piece, in
millimetres, atl a moisture content in equilibrium with the
normal envirojment, measured in the tangential, radial and
longitudinal difection, respectively;

Ly mine & min @n4l I, i, have the same meaning as in 4.4.1

Express the resuly of the nearest 0,1 %.

5 Mercury Jolumenometer method
5.1 Apparatus

5.1.1 Mercury yolumenometer, capable of measuring the
volume of a test plece, from the volume of mercury it displaces,
to an accuracy of|0,01.cm3.

5.3.1 Dry the test pieces to constant volume at@t¢mperature
of 103 = 2 °C in the oven (5.1.2) so that no,checks distorting
their dimensions and shape occur. Check “the ¢hanges in
volume of two or three control test“pieces by repeated
measurements, as specified in 5.3.4,.every 2 h aftgr 6 h from
the beginning of drying. Stop the drying when the difference
between two successive measurements does not exceed
0,02 cm3. The drying of test(pieces may be stopped by using
the method of successive“\weighing in accordance with
1ISO 3130.

5.3.2 Test pieces)in”which checks occurred during the test
period shall be.disregarded.

5.3.3 Codl'the test pieces to room temperature in the air-tight
vessel containing the desiccant (5.1.4).

5.3.4 Measure the volume, V., of every test piede to an ac-
curacy of 0,01 cm3.

5.3.56 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 chdcks distor-
ting their dimensions and shape occur. Check the phanges in
volume of two or three control test pieces by repeated
measurements, as specified in 5.3.4, every 6 h aftgr stabiliza-
tion of the conditioning environment. Stop the conditioning
when the difference between two successive megsurements
does not exceed 0,02 cm3. The conditioning of test pieces may
be stopped by using the method of successive weighing in ac-
cordance with ISO 3130.

5.3.6 Measure the volume, V, of every test piece, gs specified
in 5.3.4.

NOTE — It is necessary to observe appropriate safety precautions
when using a mercury volumenometer.

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.

5.3.7 Submerge the test pieces in distilled water in the vessel
(5.1.3) and soak at a temperature of 20 + 5 °C until no further
change in volume occurs. Check the changes in volume every
3 days by repeated measurement of two or three control test
pieces. Stop the soaking when the difference between two
successive measurements does not exceed 0,02 cm3.

5.3.8 Measure the volume, V,,, of every test piece, as
specified in 5.3.4.

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

5.4.1 Calculate the total volumetric swelling, @,y a@s a
percentage, by the formula

Vmax - Vmin
®Aymax = —V_ x 100

min

where V., and V., are the volumes of the test piece, in cubic
* centimetres, after drying and at a moisture content greater than

ISO 4860-1982 (E)

6 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) method of determining swelling;

d) type and volume of material tested (stand and number

the saturatipn point of the celfular walls of wood, Tespectively-

Express thq result to the nearest 0,1 %.

5.4.2 Calqulate the volumetric swelling, o, when the
moisture cgntent changes to equilibrium with the normal en-
vironment, [as a percentage, by the formula

V _ p.
aVn="—V—mmX 100

min
where

V'is the|volume of the test piece, in cubic centimetres, at a
moisturg¢ content in equilibrium with the normal environ-
ment;

Vmin ha$ the same meaning as in 5.4.1

Express thq result to the nearest 0,1 %.

of selected trees; lot of sawn timber andsnimber of selected
boards, etc);

e) shape and dimensions of the test pieces; the directions
of the grains;

f)  number of test piecestested;
g) moisture content in equilibrium with the normal en-
vironment (relative humidity 65 + 5 Po; temperature
20 £ 2 °C);
h) the'test results, calculated as specifigd in 4.4 and 5.4,
and «their statistical values (together with the relative
humidity and temperature if swelling was ¢letermined under
conditions different from those specified in 4.3 or 5.3.5).;

i) date of testing;

k) place of testing.
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