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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.

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

The : mal Standards
adopted by the technical committees are circulated to the member bodies for voting. Rubljcation as an
Internptional Standard requires approval by at least 75 % of the member bodies casting a,vote.

Attentjon is drawn to the possibility that some of the elements of this document maybe the subject of patent
rights| ISO shall not be held responsible for identifying any or all such patent rights.

ISO 3/129 was prepared by Technical Committee ISO/TC 218, Timber.

This second edition cancels and replaces the first edition (ISO 3129:1975);which has been technjically revised.
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INTE

RNATIONAL STANDARD ISO 3129:2012(E)

Wood — Sampling methods and general requirements for
physical and mechanical testing of small clear wood specimens

1 Scope

This International Standard specifies methods for the extensive and limited sampling of wood, conditioning
and preparation of test pieces. It also specifies the general requirements for physical and mechanical testing

of small clear wood specimens. The sampling guidance provided in this International Standard,g

for ti
appli

2

The fpllowing referenced documents are indispensable for the applicatior) of this docume
referepces, only the edition cited applies. For undated references, the latest.edition of the referen

(inclu
ISO 3
ISO 3
ISO 3
ISO 3
ISO 3
ISO 3
ISO 3
ISO 3
ISO 3
ISO 3
ISO 4
ISO 4
ISO 4

ber taken from either trees, logs, or pieces of ungraded/graded/presorted sawn timber for
tions, such as furniture, windows, doors, etc., only.

ormative references

ing any amendments) applies.

130, Wood — Determination of moisture content for physical.and mechanical tests
131, Wood — Determination of density for physical and‘mechanical tests
132, Wood — Testing in compression perpendiculatto grain

133, Wood — Determination of ultimate strengtfyin static bending

B45, Wood — Determination of ultimate tensile stress parallel to grain

346, Wood — Determination of ultimate tensile stress perpendicular to grain
B48, Wood — Determination of impact bending strength

B49, Wood — Determination_of modulus of elasticity in static bending

350, Wood — Determination of static hardness

B51, Wood — Determination of resistance to impact indentation

169, Wood —<Determination of radial and tangential shrinkage

B58, Weod'— Determination of volumetric shrinkage

B59, Wood — Determination of radial and tangential swelling

an be applied
hon-structural

ht. For dated
ted document

ISO 4860, Wood — Determination of volumetric swelling

ISO 8905, Sawn timber — Test methods — Determination of ultimate strength in shearing parallel to grain

ISO 24294, Round and sawn timber — Vocabulary

EN 1534, Wood flooring — Determination of resistance to indentation — Test method

3 Terms and definitions

For th

e purposes of this document, the terms and definitions given in ISO 24294 apply.
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4 General principles

This International Standard covers procedures of sampling for obtaining small clear specimens which, when
tested in accordance with methods prescribed under relevant International Standards, may provide information
on the influence on mechanical properties of such factors as moisture content, density, position in cross-
section, height in the tree and locality of growth.

NOTE These International Standards (ISO 3130, ISO 3131, ISO 3132, ISO 3133, ISO 3345, ISO 3346, ISO 3348,
ISO 3349, ISO 3350, ISO 3351, ISO 4469, ISO 4858, ISO 4859 and ISO 4860) are currently being revised.

5 Sampling

5.1 Select|on of material

The material [ntended for physical and mechanical tests shall be selected taking into account-the purppse of
the test, as wgll as the requirements to ensure that the properties obtained from the test pieces represgnt the
sample populption.

5.2 Sampljng of wood material

The material $elected shall be in the form of either logs or sawn timbers.

5.21 Logs

Trees or logs [shall be selected to represent the population. For eachispecies to be tested, at least five trpes or
logs representative of that species or species group shall be selected.

A heart plank|shall be cut from a log of acceptable diametef~For a log having an eccentric structure, theg heart
plank shall cqver the geometrical centre (Figure 1). In the case of a log having a diameter of 180 mm of less,
the heart plank shall be cut in the direction of two mutually perpendicular diameters (Figure 2).

In the case of|an eccentric structure, the plank shall include the pith and not the geometrical centre.

The thicknesg of the heart plank shall be af'least 60 mm, except for logs with a diameter of 180 mm of less,
where the thigkness shall be 40 mm. In this)case, to obtain test pieces with a cross-sectional dimension dgreater
than 30 mm, @ disc that is at least 100'mim thick shall be cut from one end of the log prior to sawing ou{ heart
planks. This disc may be used for the hardness test.

5.2.2 Matchling for test of dry'material

If one purposg of the samipling is to provide comparison of green and dry properties, provisions may bemade
for matching ¢f specimens within the tree. The collection of the material has been arranged to provide fof tests

of both green

and.dry-specimens that are closely matched by selection from adjacent parts of the same]

tree.

To afford ma

ching. the sticks of one heart plank shall be interchanged with the other sticks from th

P next

adjacent heart plank from the same tree to form two composite heart planks, each being complete and made
of equal portions of the adjacent heart planks. The sticks from one of these composite heart planks shall be
tested green and those from the other shall be tested after drying. Thus, the sticks of each composite heart
plank shall be regarded as if they were from the same heart plank.

This procedure provides for end-to-end matching (end matching) of sticks to be tested dry with those to be
tested green, which is to be preferred when practicable. If, because of the nature of the material, end matching
is not practicable, side matching may be used.

5.2.3 Sawn

timber

In sampling of sawn timber, sticks shall be cut parallel to the direction of the grain. A sufficient number of sticks
shall be cut to ensure that the sample and its statistical properties are representative of the population. The
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sticks shall be not less than 35 mm thick with sides in radial and tangential directions. Sticks containing pith
shall be discarded.

6 Conditioning of material

6.1 Test pieces with a standardized moisture content (dry specimens)

Before conversion into test pieces, the wood shall be thoroughly dried (at a temperature lower than 60 °C) to a
moisture content close to that of the equilibrium state and shall be conditioned at a temperature of (20 + 2) °C
and a relative humidity of (65 = 3) % to bring the moisture content of the wood to that of equilibrium. It is

H k.l 1l + 4l pu | £ 4l i i H |y ol H N H Y ry ' H bat ry H H
desirgbte-thattheendsof-thetest ptrecesoeCoveretwitmamotSture=protecuve—suosStance ot vent Spllttlng.

6.2 [Test pieces with moisture content of equal to or above fibre saturation-point|(green
spec|mens)

Prior o cutting into test pieces, the sticks shall be kept under controlled cénditions to prevent further
drying of the wood.

Dimensions in millimetres
> 60

Y
A

Figure 1 ==~ General cutting pattern of heart plank from a log of diameter >180 Im
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Dimensions in millimetres
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7 Preparg

71

One test piec
of the test pig
clear specime

7.2 Direction of grain

The wood sha
surfaces of te
faces shall be
follow the dirg

7.3 Permigsible déviations

The permissi
+0,1 mm. The

Form and dimensions

ire 2 — General cutting pattern of heart planks from a log of diameter <180 mm

ition of test pieces

b for each type of test shall be cut from eaeh’stick as specified in 5.2.2. The form and dime
ces shall be those specified in the relevant International Standards for methods of testing
ns of wood.

Il be cut with the grainparallel to the longitudinal axis of the test pieces. Growth rings on th
5t pieces shall be parallel'to one pair of opposite faces and perpendicular to the other pair. Ad
at right angles. Inthe’case of tropical timbers where the growth ring is not clear, the cuttin
ction of the rays on'the cross-section which represents the radial surface of the test pieces

ble deviations of the gauge length of the test pieces from nominal dimensions shall not €
dimensions of test pieces not used in calculations (for example, the length of the test pie

hsions
small

e end
jacent
j shall

xceed
ce for

the static ben

ding test) shall be Kept 10 an accuracy or £T mm. I'he working surfaces of the test pieces sf

clean finished.

7.4 Marking

1all be

Each test piece obtained from a heart plank shall be numbered to indicate its original position in the plank. In
the case of sawn timber, each test piece shall be numbered to indicate the stick from which they were cut. The
piece marking shall indicate whether each piece was cut from sapwood or heartwood, if they are differentiated.
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7.5 Sample size/number

7.5.1 Random sampling
The number of test pieces shall be specified, taking into account

— the purpose of the testing, for example, determination of the quality of standwood or of a model tree or of
a lot of timber or of an individual board,

— the type of sampling method used, and

— the degree of test precision required.

The aperage values of the physical and mechanical properties shall be determined to an accurgcy of p < 0,05
at a cpnfidence level of 95 %.

7.5.2 | Selective sampling

In sel¢ctive sampling, the minimum number of test pieces, nmin, is given by the following formulg:

o
{nGbJ+1
22| 52
A (1)

m is the quantity of selected material (logs, sawh timber, boards, etc.);
n| is the mean number of test pieces cutftom each piece of the selected material;
dy is the percentage coefficient of variation for the property to be determined (refer to Table 1);

t| is the index of result autheniticity (a half-length of the confidence interval in fractions of the standard
deviation;

p| is the percentage index of test precision (the relation between the standard deviation of the
arithmetic mean and'the arithmetic mean);

of, is the expected variance of the property between trees;

of5 is the€xpected variance of the property within trees.

The rgsults'shall be rounded to the nearest integer.

7.5.3 Mechanical sampling

In mechanical sampling, the minimum number of test pieces, nmin, is given approximately by the formula:

2.2
Cyt
Menin = Ly 2)
p

where Cy, t and p are as defined in 7.5.2.

The results shall be rounded to the nearest integer.
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7.5.4 Minimum number of test pieces

For an approximate determination of the minimum number of test pieces, the mean values of the coefficients
of variation for wood properties shown in Table 1 may be used, except for resistance to impact indentation.

For the purpose of determining the number of test specimens for this property, reference shall be made to
EN 1534, since there was no reference specifying the coefficient of variation of impact indentation (up to the
date of this standard being prepared), and based on the requirement of EN 1534 which stated that the number
of test specimens to be sampled shall be according to the number of indentations carried out on each test
specimen with a total number of indentations of at least 50. If three indentations are required on each radial
and tangential surfaces for each test specimen, and the number of test pieces is 30, the total number of
indentations is 180. Hence n = 30 will satisfy the requirement of EN 1534 and thus is recommended for the test
for the deternjination of resistance to impact indentation

Table 1 — Mean values of the coefficients of variation for wood properties
Wood property Coefficient’of variatipn
%
Number of grgwth rings in 1 cm 37
Percentage of late wood 28
Density 10
Equilibrium mpisture content 5
Coefficient of ghrinkage: linear 28
Coefficient of phrinkage: volumetric 16
Ultimate compressive strength parallel to grain 13
Ultimate strenjgth in static bending 15
Ultimate sheafing strength parallel to grain 20
Modulus of elsticity in static bending 20
Proportional limit (conventional ultimate strength) in cempression perpendicular to 20
grain
Ultimate tensile strength: parallel to grain 20
Ultimate tensile strength: perpendicular to-grain 20
Impact strength in bending 32
Hardness 17
7.6 Condifioning of\test pieces

7.6.1 Testi

Test pieces t

g at.equilibrium moisture content

a relative humidity of (65 + 2) % to bring the m0|sture content of the wood to that of equmbrlum

In certain climatic conditions, test pieces may be conditioned at a temperature above 20 °C with the appropriate
change in relative humidity to obtain the same equilibrium moisture content.

7.6.2 Testing at fibre saturation point

Test pieces that have been prepared according to 6.2 shall have a moisture content equal to or greater than the
fibre saturation point. In the event that the moisture content of the test pieces is below this point, the test pieces
shall be soaked prior to testing until no further changes in dimensions are recorded. This provision, however,
is only allowed for compression and shear tests.
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After conditioning, test pieces shall be stored under controlled conditions to ensure that their moisture content
remains unchanged until the test is carried out.

8 General requirements for physical and mechanical tests

8.1

Temperature and humidity conditions in the laboratory

The temperature in the laboratory where the tests are carried out shall be maintained at (20 + 2) °C. The

relati\

humiditv should nreferahlv be (65 + 2) 9
Y g Y A =7

8.2

Carry

NOTE
ISO 34

After
test p
The n
least

Procedure
out the tests in accordance with the relevant International Standards.

These standards (ISO 3130, ISO 3131, 1ISO 3132, ISO 3133, 1SO 3345, ISO 3346, IS0 3348, 1ISO 3
51, 1S0 4469, ISO 4858, ISO 4859, ISO 4860, ISO 8905) are currently being revised under ISO 1304

he tests have been carried out, determine the moisture content and; when required, the
eces. It is recommended that the moisture content be determinéd on samples cut from th
inimum number of test pieces, n,, used for the determination’of'their mean moisture cont
B and is given by the formula:

2
_ CV,W
= Pmin >
”

min IS the number of test pieces used\for the determination of an index of a wood
coefficient of variation Cy;

vw  is the coefficient of variation for the moisture content of the test pieces (refer to Tabl

The results shall be rounded to the/nearest whole number.

9 C

The v
for thd

In trea

H

—

alculation and.expression of results

hlues of the wood properties shall be calculated using the formulae given in this Internati
appropriatértest methods.

ting thetest results, the following shall be estimated:

earithmetic mean, x , from the formula:

349, 1S0 3350,
1, Parts 1-15.

density of the
e test pieces.
ent shall be at

)

property with

D

1).

bnal Standard

X

=Zﬁ
n

— the standard deviation, s, from the formula:
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