INTERNATIONAL ISO
STANDARD 13061-16

First edition
2017-06

Physical and mechanical propertjes of
wood — Test methods for small dlear
wood specimens —

Part 16:
Determination-of volumetric swelling

Propriétés physiques et\mécaniques du bois — Méthodes d’dssais sur
petites éprouvettes.de bois sans défauts —

Partie 16: Détermination du gonflement volumique

Reference number
1SO 13061-16:2017(E)

©1S0 2017



https://standardsiso.com/api/?name=6177bd847be07a2f8eb8c0c289a88e3e

ISO 13061-16:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=6177bd847be07a2f8eb8c0c289a88e3e

ISO 13061-16:2017(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
1 S0P ... 1
2 NOITNATIVE TEECI@INCES .........occccocovoveieiesssse st 1
3 Terms aNd AefiMETIOIIS ... 1
4 PIIICIPLIC ...t 1
5 Stereometric method
5.1 2N 0] 022 iU (O
5.2 Preparation of test pieces for stereometric method.....
5.3 PrOCEAUIE ... (e
5.3.1 Determination of the dimensions of test pieces at absolutely dry (oven-
16 117 1010) 4 o B 11 () o VOSSOSO SO S 2
5.3.2  Determination of the dimensions of test pieces in fully,saturated condiffion........ 2
5.4 Calculation and expression Of reSults. ... AT e e 3
6 Immersion method
6.1 APPATATUS ..o
6.2 Preparation of test pieces for immersion method .,
6.3 PrOCEAUIE ... gt
6.3.1  Determination of the volume of test giecés at absolutely dry (oven-
16117 1010) 4 o D11 (0 ) o VOO OSSR S 3

6.3.2  Determination of the volume of test pieces in fully saturated condition {.
6.4 Calculation and expression of results. ...

7 TESTTEPOTE ... R 4

© 1S0 2017 - All rights reserved iii


https://standardsiso.com/api/?name=6177bd847be07a2f8eb8c0c289a88e3e

ISO 13061-16:2017(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Physical and mechanical properties of wood — Test
methods for small clear wood specimens —

Part 16:
Determination of volumetric swelling

1
Th

2
Th

Scope

s document specifies methods for the determination of volumetric swelling of weod.

Normative references

e following documents are referred to in the text in such a waycthat some or all of the

comstitutes requirements of this document. For dated references, only the edition cited aj

un

ISC
sm

IS

3
Fo1
ISQ

4

Std
by

Hated references, the latest edition of the referenced document(including any amendment

3129, Wood — Sampling methods and general requirements for physical and mechanical
11l clear wood specimens

24294, Timber — Round and sawn timber — Vocabulary

Terms and definitions
the purpose of this document, the termis’and definitions given in ISO 24294 apply.

and IEC maintain terminologicaldatabases for use in standardization at the following ad

ISO Online browsing platform: available at http://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

Principle

reometric method and immersion method are specified for determining the volumetri

ir content
pplies. For
5) applies.

testing of

Hresses:

c swelling

measuring volume of a test piece after drying to a constant mass and after soaking in

copstant volume. The volume of the test pieces is calculated as a product of the linear dim

thd
the

vater to a
nsions of

testqpiece in stereometric method and measured as the volume of water displaced or tlie mass of
water displaced in immersion method. The volumetric swelling is calculated as the change of the

volume expressed as a percentage of the original volume. The initial measurements shall b¢ taken on

test pieces at absolutely dry (oven-dry) condition. The final measurements shall be taken on the fully
saturated test pieces.

5

Stereometric method

5.1 Apparatus

5.1.1 Measuring instruments, capable of determining dimensions to an accuracy of 0,02 mm, fitted
with parallel flat ends each of diameter 5 mm to 8 mm and applying a clamping force which will not
cause any deformation greater than the accuracy of the instrument.
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5.1.2 Oven, a forced convection oven that can be maintained at a temperature of (103 = 2) °C
throughout the drying chamber for the time required to dry the specimen to the end point shall be used.
The oven shall be vented to allow the evaporated moisture to escape.

5.1.3 Desiccator, a vapour-tight container with absorbent material (e.g. silica gel, calcium chloride,
etc.) to maintain the air dry.

5.1.4 Vessel, containing distilled water.

5.1.5 Bgltamce; accurateto 6;001
5.2 Preparation of test pieces for stereometric method
5.2.1 THe preparation and number of test pieces shall be in accordance with ISO 3129;

5.2.2 T¢st pieces for determining volumetric swelling

Test piecef shall be made in the form of rectangular prisms with the size of atleast 20 mm in radial gnd
tangential directions and at least 5 mm along the grain.

5.2.3 Inflination of annual rings of test pieces

The angle| of inclination of growth rings to a pair of opposite radial faces of the test pieces shall hot

D

exceed 10F.

5.2.4 Marking of measurement points

Measurenjent points shall be marked at the middle of each surface of test piece. The centre points shall
be marked on both faces of tangential and radiaksurfaces for determining the dimension in radial gnd
tangential directions, respectively. Dimensions'ef the test pieces shall be measured between the mafks
at each stdge of moisture conditions.

5.3 Procedure

5.3.1 Determination of the dimensions of test pieces at absolutely dry (oven-dry) condition

The test gieces shall be open-piled and dried to constant mass at a temperature of (103 * 2) °C in the
oven ensyring no checks distorting their dimensions and shape occur. Check the changes in masg of
two or thyee control.test pieces after 8 h of drying and repeat the measurements every 8 h or longer
until the differencehetween two successive weighing does not exceed 0,2 % of the test pieces or when
the differ¢nce between two successive measurements does not exceed 0,02 mm. Test pieces in whiich
checks ocurred during the test period shall be disregarded. Cool the test pieces to room temperatfire
in the dedi¢eator. Measure the radial and tangential dimensions, I.1 and I1, of each test piece to|an
accuracy of U,0Z mm.

5.3.2 Determination of the dimensions of test pieces in fully saturated condition

The moisture content of test pieces shall be considerably higher than the fibre saturation point (FSP).
Soak the test pieces in distilled water at temperature of (20 + 2) °C until no further change in dimensions
occurs. Check the changes in dimensions every three days through repeated measurements at the same
points until the difference between two successive measurements does not exceed 0,02 mm. Measure
the radial and tangential dimensions, I and It2, of each test piece to an accuracy of 0,02 mm.

2 © IS0 2017 - All rights reserved
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5.4 Calculation and expression of results

Calculate the total volumetric swelling, ay, as a percentage by using Formula (1):

Loxl)—(_,xI
Ly X1y

where

Irp and Iy  are the dimensions, in millimetres, of the fully saturated test piece, measured in the
radial and tangential directions, respectively;

Ir1and ;1 are the dimensions, in millimetres, of the test piece at absolutely dry (even-dry) condi-
tion, measured in the radial and tangential directions, respectivelyt

Express the result to the nearest 0,1 %.
6 | Immersion method

6.1 Apparatus

6.1.1 Oven, a forced convection oven that can be mainfaihed at a temperature of (108 = 2) °C
thrjoughout the drying chamber for the time required to dry the specimen to the end point shdll be used.
Thg oven shall be vented to allow the evaporated moistureto escape.

6.1.2 Desiccator, a vapour-tight container with ‘absorbent material (e.g. silica gel, calcium chloride,
etd) to maintain the air dry.

6.1.3 Vessel, containing distilled water.
6.1.4 Balance, accurate to 0,001 g.
6.2 Preparation of test pieces for immersion method

6.1.1 The selection, preparation and the minimum number of test pieces shall be in accordance with
1SQ 3129.

6.2.2 Test pieces for determining volumetric swelling by immersion method may be mdde in any
shapes andshdll be at least 4 cm3 in volume.

6.3 Procedure

6.3.1 Determination of the volume of test pieces at absolutely dry (oven-dry) condition

The test pieces shall be open-piled and dried to constant mass at a temperature of (103 * 2) °C in the
oven ensuring no checks distorting their dimensions and shape occur. Check the changes in mass of two
or three control test pieces after 8 h of drying and repeat the measurements every 8 h or longer until
the difference between two successive weighing does not exceed 0,2 % of the test pieces. Test pieces
in which checks occurred during the test period shall be disregarded. Cool the test pieces to room
temperature in the desiccator. Measure the volume, V7, of each test piece to an accuracy of 0,01 cm3 by
measuring the volume of water displaced or by measuring the mass of the water displaced. The mass in
grams is numerically equal to the volume in cubic centimetres.

Care shall be taken to prevent the influence of water absorption on the volume measurement at
absolutely dry (oven-dry) condition. For example, a removable surface treatment can be applied before

© IS0 2017 - All rights reserved 3
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measuring the volume. The thickness of the surface treatment shall not compromise the accuracy of the
volume measurement

6.3.2 Determination of the volume of test pieces in fully saturated condition

The moisture content of test pieces shall be considerably higher than the fibre saturation point (FSP).
Soak the test pieces in distilled water at a temperature of (20 * 2) °C until no further change in volume
occurs. Check the changes in volume every three days through repeated measurements until the
difference between two successive measurements does not exceed 0,01 cm3. Measure the volume of
each test pieces, V2, to an accuracy of 0,01 cm3.

6.4 Calq

Calculate

where

Express the result to the nearest 0,1 %.

V2

41

V,-v

rulation and expression of results
'he total volumetric swelling, ay, as a percentage by using Formula (2):

(21,100
1

is the volume, in cubic centimetres, of the fully saturated test piece;

is the volume, in cubic centimetres, of the test piece at absplutely dry (oven-dry) condition|

report

eport shall include the following information:

rence to this document, i.e. ISO 13061¢16;

ing details in accordance with 1§0,3129;

ethod used for determinatien of the volume of the test pieces;

5 pertaining to measuréments of test pieces;

esults and their statistical values calculated as specified in 5.4 or 6.4;
Vhen the test was carried out;

of the organization which carried out the test.

(2)
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