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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
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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consists of the following parts, under the general title Physical and mechanical propertie
st methods for small clear specimens:

Determination of moisture-content for physical and mechanical tests
Determination of density for physical and mechanical tests
Determination-efultimate strength in static bending

Determination of modulus of elasticity in static bending
Determination of ultimate tensile stress parallel to grain

Determination of ultimate tensile stress perpendicular to grain
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The following are under preparation:

Part 5:

Determination of strength in compression perpendicular to grain

Part 10: Determination of impact bending strength

Part 11: Determination of resistance to impact indentation
Part 12: Determination of static hardness

Part 13: Determination of radial and tangential shrinkage

Part 14: Determination of volumetric shrinkage
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— Part 15: Determination of radial and tangential swelling
— Part 16: Determination of volumetric swelling

— Part 17: Determination of strength in compression parallel to grain
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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 physical and mechanical
properties of wood.
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Physical and mechanical properties of wood — Test
methods for small clear wood specimens —

Part 4:
Determination of modulus of elasticity in static bending

1 (Scope

Thip part of ISO 13061 specifies a method for determining the modulus of elasticity of wog¢d in static
benlding by measuring the deflection in the mid-span of a simply supported bedm.

2 |Normative references

The following documents, in whole or in part, are normatively referenced in this documgnt and are
indispensable for its application. For dated references, only the-edition cited applies. For undated
refgrences, the latest edition of the referenced document (incliding any amendments) appligs.

[SO[3129, Wood — Sampling methods and general requirements for physical and mechanicql testing of
smdll clear wood specimens

ISO|13061-1, Physical and mechanical properties of wood — Test methods for small clear specimdn — Part 1:
Detprmination of moisture content for physical and‘mechanical tests

1S0|13061-2, Physical and mechanical properties of wood - Test methods for small clear specimepn — Part 2:
Determination of density for physical and mechanical tests

[SO|24294, Timber — Round and sawn timber — Vocabulary

3 |Terms and definitions

Forfthe purpose of this dogument, the terms and definitions given in ISO 24294 apply.

4 |Principle

Thg modulus\of elasticity is determined by measuring the deflection in the mid-span of a simply
supportedsbeam during the application of a gradually increasing transverse load within thle region of
proportiomnality of the load and deflection.

5 Apparatus

5.1 Testing machine, providing (1) a rigid frame to support the test piece yet permit its deflection
withoutrestraint, (2) aloading head through which the force is applied without high stress concentrations
in the test piece, (3) a constant rate of loading of the test piece or of movement of the loading head, and
(4) a force-measuring device that is calibrated to ensure accuracy of 1 %.

5.2 Support apparatus, to provide support of the test piece at the specified span.

5.2.1 Reaction bearing plates or metal bearing plates, to prevent damage of the test piece at the
point of contact between the test piece and reaction support. The plates shall be of sufficient length,

© ISO 2014 - All rights reserved 1
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thickness and width to provide a firm bearing surface and ensure a uniform bearing stress across the
width of the test piece.

NOTE Usually, the length of the bearing plate that is twice the height of the test piece is sufficient.

5.2.2 Reaction supports. The bearing plates shall be supported by devices that provide unrestricted
longitudinal deformation and rotation of the test piece at the reactions due to loading. Provisions shall be

made to all

NOTE

5.3 Load
load to the

If significa
shall be ing

5.4 Mea
an accurac

5.5 Deflq
the suppor

5.6 Equi

6 Preparation of test pieces

6.1 Gen
6.1.1 Th

6.1.2 Teq
less than 2
the suppor
cut so that

6.2 Moi

ow for initial twist in the length of the test piece.

bearing block, having a radius of curvature of at least 30 mm shall be used for applying
test piece.

ht deformation by indentation from the load bearing block occurs, the radius, ef curvat
reased.

suring instrument capable of determining the cross sectional dimensions of the test piece
y of 0,1 mm.

ection measuring device, to measure linear deflection at the mid-span of the beam relativ
Ls to an accuracy of at least 0,02 mm.

pment for the determination of moisture content in;accordance with ISO 13061-1.

eral
e sampling and preparation of testpieces shall be in accordance with ISO 3129.

t pieces shall be prepared in the form of rectangular prisms having a square cross-section|
D mm x 20 mm and length along the grain allowing the span (distance between the centre

one of the faces is patallel to the radial grain direction.

sture conten€ of test pieces

Laterally adjustable knife edges and bearing plates with rollers at both supports are normally used.

the

ure

sto

e to

not
s of

ts) of 14 times the height/of the test pieces and sufficient bearing length. Test pieces shall be

6.2.1 Tedt pieces€an be prepared and tested in green or air-dry condition.
6.2.2 The moisture content of test pieces tested in green condition shall be equal or exceed fjbre
saturation point (FSP)

6.2.3 Test pieces tested in air-dry condition shall be conditioned to a constant mass in an atmosphere
with a relative humidity of (65 +5) % and a temperature of (20 £2) °C.

NOTE
carried out

at an interval of 8 h, do not differ by more than 0,2 % of the mass of the test piece.

Constant mass is considered to be reached when the results of two successive weighing operations,

6.2.4 After preparation, the test pieces shall be stored under conditions, which ensure that their
moisture content remains unchanged before testing.
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7 Procedure

7.1 Measure the breadth and the height of the cross-section of test piece at the mid-span to the
nearest 0,1 mm.

7.2 Carry outthe test with the ratio of the span and the height of the test piece of 14. Apply the transverse
load to the radial or tangential surface at the mid-span of the test piece. Measure the distances to the
nearest 1 mm.

Thaoalaoad challba alind oot clyg o o st b Al Al g A oot b n A f
7.3 —TFheload-shallbe-appled-continnousliyataconstantrate-efloadingereonstantrate-efmovement of
the[loading head.
NOTE Mechanical properties of wood depend on the speed of testing. Therefore, it is important o select the

spe¢d of testing appropriate for the purpose of the test program and include it in the report:

7.4| Deflections of the neutral plane at the mid-span shall be measured with-respect to points in the
neuftral plane above the supports. Alternatively, it is permitted to measure the deflection relftive to the
tengion surface mid-way between the supports. However, take care to ensure that vertical displacements,
whilch may occur at the reactions, are accounted for.

7.5| The upper and lower limits of loading for determinatien of the modulus of elasticity shall be
estgblished within the linear portion of the load-deflection cupve.

NOTE1 Normally, the lower and the upper limits of loadingiare found between 0,1 and 0,4 of thie estimated
bregking load.

NOTE 2  In some countries, the loading between thelipper and lower limits is carried out repeated]y.

NOTE 3  Ifthe testis combined with the determination of the ultimate strength in static bending, the loading is
continued until rupture of the test piece according to ISO 13061-3.

7.6| As soon as the test has been completed, take sample(s) from the undamaged portion(s) of the test
pie¢e near the centre for the determination of moisture content and density according to ISO 1B061-1 and
[SO|13061-2, respectively.

8 |Calculation and e€xpression of results

8.1 The modulusef’elasticity in static bending, Eyy, of each test piece at the moisture content W at the
timg of test shallbe calculated, in N/mm?2 (MPa), using Formula (1).

© ISO 2014 - All rights reserved 3
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P
E,=—s7 M
4bh” f

where

P istheload equal to the difference between the upper and lower limits of loading, in N;

I isthe span (distance between the centres of the supports), in mm;

b isthe breadth of the test piece, in mm;

h  is the height of the test piece, in mm;

f is the deflection equal to the difference between the results obtained in measuring the-deflec-

tidn at the upper and lower limits of loading, in mm.
NOTE IIf the loading between the upper and lower limits is carried out repeatedly, the deflection is calculpted
using the arfithmetic means of the results.
The result$ shall be expressed to a precision of 0,1 N/mm?2 (MPa).
8.2 When required, the modulus of elasticity Ey shall be adjusted to 12 % moisture content uging
nationally ¢r internationally recognized method.
NOTE An approximate adjustment of the modulus of elasticity to 12 % moisture content can be done using
Formula (2), which is valid for moisture contents of (12 +5) %:
E
Eg=rtyf ~“W 2
2l a(w-12) )

where

a is the correction factor for the moisture‘content, equal to 0,02;

W is the moisture content of the wood, determined according to ISO 13061-1.
8.3 The ]tlean and the standard deviation of the results obtained for individual test pieces in a sanmiple
shall be callculated to a precision-ef.0,1 N/mm?2 (MPa).

9 Test geport

The test report shall-contain the following particulars:

a) areference toithis part of ISO 13061, i.e. ISO 13061-4;

b) detaild concerning sizes of the test pieces and test span;

c) sampling details in accordance with [SO 3129;

d) testresults and their statistical values, calculated as specified in Clause 8;

e) moisture contentand density of wood of each test piece measured inaccordance with ISO 13061-1and
13061-2, respectively;

f) method and value of the coefficient used for the adjustment of the test results to a 12 % moisture
content, if applicable.

g) speed of testing;

h) direction of application of the load to the test piece (radial or tangential);
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i) date when the test was carried out;

j)  name of the organization which carried out the test.
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