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Foreword

ISO (the International Organization fro Standardization) is a worldwide federationof “national
standards bodies (ISO member bodies). The work of preparing International Standards is noymally
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 nongovernmental, in liaison‘with 1SO, also take part
in the work. 1SO collaborates closely with the International Electrotechnical Commissien (IEC) on all
matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives,
Part 2.

The main task of technical committees is to prepare International\Standards:_ Draft International
Standards adopted by the technical committee are circulated to the~-mernber| bodies for voting.
Publication as an International Standard requires approval by at least 75% of the member bodies
casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights. 1SO shall not be held responsible for identifying any’or.all such patent rights.

This International Standard 1SO 13061-2 was prepared by Techni’éal Committee ISO/TC 218:
Timber. This ISO 13061-2 cancels and replaces the ISO 3131: 1975; which has been technically
revised. S
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Introduction

The main purpose of this International Standard is to establish the common international point of
member countries of international organization for standardization (ISO), concerning testing
methods for small clear wood specimens and general requirements for determining physicai-and
mechanical properties of wood.

This International Standard is the first revision of the ISO 3131:1975 Wood- Determination of
density for physical and mechanical tests which has been approved for revision by the/technical
committee 1ISO/TC 218 — Timber during the 6th plenary meeting in_Lviv, Ukraine. Countries that
have voted for this approval of this revision include Belarus,/Canada, China, Japan, Malaysia,
New Zealand, Nigeria, Russia, Ukraine, U.S.A.
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DRAFT INTERNATIONAL STANDARD ISO/DiS 13061-2

Physical and Mechanical Properties of Wood — Test Methods foi Small
Clear Specimens -- Part 2: Determination of density for physical and
mechanical tests

1 Scope \

This International Standard specifies a method for determining thezdensity of wood for physical
and mechanical tests on small clear specimens; it may also be uséd-to determine density of test
specimens for other physical or mechanical test.and/or to detérmine the relationship between
density and other properties of wood. ’~

/
/

2 Normative references ,

N N

The following referenced.document is indispensable’ for the application of this document. For
dated references, only the 'edition-cited applies.”For undated references, the latest edition of the
referenced document (including any amendments) applies.

ISO 3131 : 1975 Wood — Determlnatiqn' of density for physical and mechanical tests

3 Terms and definitions

For the purpose oOf this International Standard, the definitions contained in 1ISO 24294: (under
revision) Round and.Sawn Fimber -4 Vocabulary apply.

3.1

Wood density

The massf a unit volumg of wood.

3.2
Density in the absglutely dry condition (Oven-dry density)

Density.based on oven-dry mass of a test piece and its oven-dry volume.

3.3
Density at specified moisture content

Density based on mass of a test piece including moisture content and its volume at specified
moisture content.
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3.4
Conventional (Basic) density

Density based on oven-dry mass of a test piece and its green volume

35
Green volume

Volume of a test piece at moisture content greater than or equal to the fibre saturation point.

4 Principle

The density of wood is a ratio of mass to its volume (the weight of a.test piece divided by its
volume) at a certain level of moisture content. Wood density.may be determined at oven-dry,
partially dry, or green condition. The term “ Basic (Conventional) Density”is used when the mass
of the test piece is determined at absolutely dry condition i.e., oven-dry-condition, but its volume is
at a moisture content greater than or equal to the fibre“saturation point. The determination of the
mass of the test piece is by weighing and its volume is by measurement of its dimensions, or by
other method. The mass of a test piece is determined-by weighirg;-its volume is determined by
measurement of its dimensions or by another method. The 'dengity is’calculated as a ratio of the
mass and the volume vary with moisture content.of wood, the condltlons under which density is
determined shall be specified. Wood densityy may.be determiried -at oven- dry, partially dry, or
green condition. For partially dry (or air- dry) wood; 12 % moisture content is frequently used as a
reference. ¥

/

NOTE The volume of irregularly-shaped specimens.can be determined.by immersion in water or other liquid where the
mass of displaced volume equals the volume™of/the test piece

N N
A

5 Apparatus

51 Measuring Instrument -“.capable of measuring the dimensions (thickness, length and
width) of the test pieces to the nearest’0,1 mm

5.2 Balance — capable of'weighing to the nearest 0,01 g (or 0,001 g for testing under 7.5)

5.3 Equipment/for the-determination of moisture content - shall be in accordance with 1ISO
3130.

6 Preparation of\test pieces

6.1 Test-pieces for determining the density shall be prepared from material selected and
conditioned-in accordance with ISO 3129 and made preferably in the form of right prisms having a
square eross-sectionof side not less than 20 mm and minimum length along the grain of (25 + 5)
mm. If the growth rings are more than 4 mm wide, the dimensions of the cross-section of the test
piece shall be incréased to include not less than five growth rings. For the determination of
Conventional Density, test piece of any geometrical shape is permitted as long as the volume can
easily be measured. The minimum number of test pieces shall be in accordance with ISO 3129.

After-preparation, the test pieces shall be conditioned in accordance with clause 6.1 of ISO 3129
and stored under conditions which ensure that their moisture content remains unchanged.
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6.2 To determine density of test specimens for other physical or mechanical test and/or to
determine the relationship between density and other properties of wood, the specimens made for
other tests or samples cut from them shall be used. The form, dimensions and method of taking
samples depend on the form and dimensions of test specimens. At least one test piece per-test
specimen shall be taken near the point of interest (e.g. in the vicinity of the failure zone Jin
destructive tests).

6.3 After preparation, the test pieces shall be stored under conditions’which ensure that their
moisture content remains unchanged.

7 Procedure

7.1 Weighing

Weigh each test piece to an accuracy of + 0,01 g.
7.2 Measurement of dimensions

Measure the sides of the cross-section and the length, of the test pieces of the cross-section and
the length of the test pieces along the axes of symmetry to the nearest,0;1 mm.

/

7.3 Determination of moisture content

The moisture content of the test pieces shallbe determined accE)rding to ISO 3130.

/

7.4 Determination of dry density

7.4.1 Determination of vaolime <

The test pieces shall be dried to either oven dried”or specified moisture content. Measure the
dimensions or volume of the dry test pieces according to 7.2, and determine the moisture content
of the test pieces according to 1SO 3130.

7.4.2 Determination of mass:
Weigh the test pieces according to ciause 7.1.

7.5 Determination of Cenventional Density
7.5.1 Determination of volume

The test pieces shallbe sogked in distilled water at room temperature until no changes in
dimension occur. Measure the dimensions or volume of the wet test pieces according to 7.2, and
determine the_moisture content of the test pieces according to 1SO 3130. The moisture content of
test pieces shall*be greater than or equal to the fibre saturation point.

7.5.2-_ Detérmination of mass

Dry the test pieces-to a constant mass, gradually so as to minimize their deformation and splitting.
Weigh the test-pieces according to clause 7.1.

8 Calculation and expression of results

8.1 The density p,, of each test piece at the moisture content w at the time of the test is
given,.in‘kilograms per cubic meter (or grams per cubic centimeter), by the formula :
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Mw Mw

_ _m (1)
P anwaIW Vw

where;
my is the mass, in kg (or g), of the test piece at moisture content w;

aw, by and |y are the dimensions, in m (or cm), of the test pieces at moisture content-w;
Vi is the volume, in m® (or cm?), of the test piece at moisture content w
The result shall be expressed to the nearest 5 kg/m® (or 0,005 g/cm?).

When required, the density py shall be adjusted to a 12 % moisture content by the formula valid
for moisture content from 7 % to 17 % :

a-Kw- 12}) (2)
100

(

P12 = Pw (1

where K is the coefficient of volumetric shrinkage for a change in mbisture content of 1 %. The
value of K shall be that specified in National.standards or shall'be.determined according to 1SO
4858. For approximate calculations, the value of\K-can be taker’ as equal to 0,85 X 103 pw When
the density is expressed in kilograms péegcubic meter(kg/m*)-and 0,85 p,, when the density is
expressed in grams per cubic centimeter(g/cny).

8.2  The density po of each test piece/in the absolutely dry condition is given in kg/m® or g/cm?®
meter by the formula : o

p Mo Mo D
(0] —_———————————— | — £
ao x bo x 1o Vo .x" (3)

where;
m, is the mass;.in kg (or g), of the test piece in the absolutely dry condition ;

ao bo, and lIp are theddimensions, in m (or cm), of the test pieces in the absolutely dry
condition;

V¢/is the volume, in m* (or cm3), of the test piece in the absolutely dry condition.

The resuit._shall be expressed to the nearest 5 kg/m3 (or 0,005 g/cms).

8.3 Conventional density, py, of each test piece is given in kg/m3 or g/cm3 by the formula :
metermeter
Dre Mo Mo
A maxx b maxx | max v max (4)


g�u����c�7S@�3;X����I�������w
�'����INt�u��?��%5����ч���t��/my�
���T�A��*�j㓰vWGQ�PRN�H�W�LV��؅�:��

