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ettt 8ri Lanka Standard
METHODS OF TESTING SMALL CLEAR SPECIMENS OF TIMBER

sa8T 1 - SAMPLING METHODS AND PHYSICAL TESTS

e S-1i Lanka Standard was authorized for adoption and
cuklication by the Council of the Sri Lanka Standards Institutio
rw;QSTUZQQafter the draft, finalired by the Drafting Committee of
v tods of Testing small clear specimens of timber, had been
soroved by the Civil Ergineering Divisional Committee.

Cimber 1e one af the oldest known construction materials and i1ts
wopularity has not waned over the years in spite of competition
peam concrete, metalo,ce@r amics, plastics and other building
saterials. Although the use of best grade naturally durable
Pimbers is expensive due to greater demand and diminishing
cupply, many lesser Fnown species are available at reasanable
st and are widely used. There 16 considerable scope for
Curther studies to introdude new uses for hitherto under—utilizec
cwcies, from among a mulbtitude of spec.es available from

sptcal forechs, and to reduce the cost of timber structures by
siding over design. The tesling of timber is indispensable for
suing such studies. '

11 evaluation of characteristics of timber, testing of small
slmar specimens is an important stage hefore the influence of
refects 1o considered. It has, as its main purpose the RProvision
at data for the comparison of the strength properties of-
different species. The test results may be also used to
determine relationships between strength and properties such as
density, to assist in the ectabl ishment of design functions for
c-ructural timbers,and to indicate the suitability of various
rimber speciecs for speciflc uses. The values obtained in the
determinatios of the properties of timber depend upon the test
method:s used. It is therefore desirable that these should be
cAlandardized so that results from different teat centres may be
correlated and more widely applied. In developing the

st andardized test methodse given in this standard, practices
adopted in other countries were reviewed and modifications were
made to suit Sri Lankan conditions.

This part of the standard covers sampling methods and general
requirements and deals with following physical teste @ moisturc
content , densy by, radial and tangential shrinkage and swelling,
volumetric ashrinbage and swelling. Fart 2 of this standaard
deals with mechanical tests. ‘
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L the purpose of deciding whether & particular requirement of
this standard is complied with, the final value, observed or
~alculated, expressing the result of a test or measurement ahall
e rounded off dn accordance with €S 102, The number of
signrficant figures ta be retained in the rounded af{ value
=honld be the same as that of the specified value in this
standard.

- ine preparation of this standard the assistance derived +rom

- nlications of the International Organization for

S apiardization, the British Standards Institution and the Bureau
~¢ +dian Standards is gratefully acknowl edged.

1 SCOPE

Trig part of the standard gives methods of conducting physical

cantas on small clear specimens ot timber tree from visible .
wtacts for the provisicn of data for the determination and

cannarison of properties o the different specires of timber and
s ar the determination of suitability of timber for gpecific end
I 1t also gives sampling methads and general requirements

material intended for physical and mechanical tests.

LariPLING HETHCDS AND GENERAL REQUIREMENTS

i Gelection of material ,

Twa material intended for physical and mechanical tests shall be
selected taking due account of the purpose in mind (determination
s+ the quality of stand wood, of a model tree, of a lot of sawn
Timbrer, of an individual board, etc.) as well as of the

appropriate requirements for ensuring that the sample and its

sratistical ooy L are representative of the lot. The
material selected shall be in the form of logs, sawn timber and
hgae e, ) e ‘f\f.). Y.\ “(« oA /\—:\3\'\' O Manelian Coan (X r\\‘-ﬁ‘, pf\{f;} C‘ \—-JV«‘ My I [t 3

NUTE ~'Stand wood“is the woad from a stand (stand is a plot of
forest) .

= 2 Conversion of material

2.2.1 Logs

A heart board shall be cut from a log (see Figure 1). A heart
soard from a log of eccentric structure shall cover the
geaometrical centre. From a log 180 mm or less in diameter, heart
hoards may be cut in the direction of two mutually perpendicular
diamerters (see Figure 2). ’



The thickness of the heart bnard shall be not less than 60 mm.
Heart boards 40 mm thick may be cut trom logs of diameter 180 am
wr less. In this case, Lo obtain test preces with cross- :
cectional dimensions greater thaen 30 mm, cross-sectional lengthg
not less than 100 mm long shall be Zut from logs before sawing
nut heart boards. »

()

FIGURE 1 - Beneral scheme of cutting
heart board from log

FIGURE 2 - Scheme of cuiting heart board from
log of diameter 180 mm or less

2.2.2 Sawn timber

The heart boards cut in accordance w1th 2.2.1 and selected in
Caceerdance with 2.1 shall be converted parallel to taper, into
sticks 35 mm thick. The sticks containing pith shall be
iscarded.

The sawn timbher without pith shall be converted into sticks in
such a manner that at least one surface of the stick is radial or
tangential.

If sawn timber of thickness 60 mm or more 1s conver ted 1nto
sticks, a portion along the grain 100 mm long shall be cut to
make test pieces with cross-—sectional dimensions greater than
30 mm. '



2.3 Preparation of test pieces

2:3.1 Form and dimaensions , »
One test pilece for each type of test .hall be cut from each stich
made AL Lpeciliol oo 20202, The 4orm anc dimensyens of the test
riecaes shall be thuse specified 1 the relevant methods of
tesiing given ip thie atendard. ' o :
2.3 2 Diraction of grain o
The grain of the wood shall be parallel tc the lonAgitudinal axis
of the test pieces.  The grain of the wood shall he at right

ies to the longitudinal exis ob the test pieces for testing
~nrpendicular to the grain. Wherever present, grcwth rings on the
e surfaces of test pleces spall be parallel to one pair’ of
aposite faces and perpendicular Lo ihe other pair. Adjacent
“aces shall be at wight angles.

“. 3.3 Deviations from nominal dimensions

The permissible deviations of the gauge length of the test pieces
£rum nominal dimensions shall not exceed £ 0.5 mm. Any value
tekem within the limits of permiseible deviation shall be kept
throughout the test piece to an accuracy af £ 0.1 mm. The
fimensions of test pieces not used in calculations (for example,
the Tongth of the test piece for the static bending test) shall
~e bept to an accuracy of + 1.0 mm., The working surface of the
test pieces shall be clean finished. ' ) - :

2.%5,4 The number of test pieces shall be specified taking due
account of the purpose in mind {determiantion of the quality of
stand wood, of a model tree, of & lot of timber, of an individual
board, etc.) as well as the limit of error required at a given
confidence limit. o :

MOTE ~ The limit of eciar 15 the maximum difference between the
estimated value (tn be nade on the sample) and the true value
{that would be obtained if all items of the lot were tested).



S The nisimum number of Yest meces shall be the gre-_‘a‘ er 7 10 or
the alue of “n" given a;W(L 1metwly by the 4ormula

L wheara,

LU is the valué“selécted for conmtrudtingithevinterval to get the
desired confidence limit g ' ‘ '

9 ;;svtﬁe coei¥1cjeht‘d+ vaf;at1mm in,per’ceni j
ﬂe  +§ the limit m{kerrmrrexhweﬁgwd_1n pér cehf :oand

shall be'roundéd tb‘the DEQweﬁt.wholeﬂﬁuﬁbEP,..
T%a.vélue,oflthé mafn phy&}rxT'pFopérties shéll.be‘deterhined
with &-limit of error S per ~ent at a confidence 1im)t«of 0.95.

Hence the values ‘or U mﬂd & are. faPen as 1. 96 and
rnspectzvely.

For an aproxxmate determlna1xon of the mxnxmum number of: test
ﬁszes, the coefficient of variatior 4or wood propertles shown in
L khe ¥0110w1ng table may be used.

TABLE~—~Coeffic;ent of ygriatxonvfor wood‘properties‘

Wood property L N Coefficient of
: : - - o S o - variation .
per cent (V)

Number of growth rings in 10 mm ’ DR ; 37

| Percentage of late wood o ] 28
Density Co T S o 10
Equilibrium moisture content. S AETR
Coefficient of linear striwkage ' I ze
Coeffitient of volumebf‘c.shriwtagp Y-
‘Ultimate compreqs:ve strmngth nwra‘}o‘ to '

1 grain - ’ ' : 13
Ultimate strength "in stakic bcmulng R LS
Ultimate shearing strpngwh parallel to grain’ 20

Modulus’ 6f elasticity w» stakic bending : [0 N
| Proportional Timit (conventionel ultimate ' :
‘strength) in compression perpendicular to
grain - ' : : ' S22
timate ten911v'4treng+h parallel to grain | 2
Ultimate t9n5119 vapng*h QPVpondncu]ar to

grain- : o o 20 
Impact strength in bendnmg : s B 32
T

Hardness ; : ' o S




- Example '
It ie~vequred t Fvnd fhu m1ﬂ1mnn uxmhwr af tost nieces needed
o estimate rhers 'S d'y :

Frrom the téb)w,<zoefflcient“u1 variation Vv = 10, Since o 1.96
and e = S5, by substituring o the formule ‘
Crwe |
n =|=——
Le .
. 72
10 x 1,967
n = cnrm——care | 23 15.366" 16
: 5 ‘

Minimum number ¥ beest p}eceg~+eqpﬂwwd'2 16
3.5 Conditioning

2.3.%5.1 Test pieces with a standardlxed moistw-e contert shall be
condi t; oned at a temperature of 30+ Fe and relative humidity

0f TS £ 9 per cent to bring the meisture cantent of the wood to
that of equilibr:um ' ' -

"est pieces with a moisture cvontent’ equal to or above the flbre
saturation po:nt ahall be prmducpd by conversion at a moisture

~ontent at or above the fibre saturation point. Such test pieces
5ha11 be kept at a moisture content equal to or greater than the
fibre saturation pojnt. However, it is permissible .to make test
pieces for compression and shearing from material with a moisture
content below the fibre aturatxon point. In this case, test
‘pieces shall be qoaled'przor to t1ng until no further changes
in dimensions are rerordL ’

2.3.95. 2 After condtltlonlng, test pieces shall be stored under
 conditions which ensure that their m01sture content remalnq
umchanged t111 testxng.

h.4 Gener al requirements for physical and mechanical tests

2.4.1 Tnmpcrnturo and humidity conditions in the laboratcry

The temperature in the laboratory where the tests are carried out
chall bae maintained at 3¢ x 3 <C. Thp‘relatnve humidity should
preferahly be 78 1 & per cent. ¥ it is not pmm&:bl@ to maintaln
this relative humwd:fy in the laboratory, test pieces shall be
tested immediately after conditioning.



2.4.2 Procedure:
Carry out the *teste 10 accordance witt the appropriate test
method in thie standard. ) ’

After the tests have been careyod out., “etermine the moisture
content and when required, the cencity of the tect preces. i1 i
recammended that the moisture conteht he determined on samples
cut from the ot ores. The minimum number of test pieces ng
used for the determinat ion of their mean mnisturé conivent shall
be’atfleaﬁt I oancd i given by the formula s

where, .

n is the number 7 test preces required for the determination of
a wood property with coefficient of variation V (gee table
under 2,3.4) ) and.

Ug is the coefficient of variation for the moisture content of
the test pieces. ' ' ‘ .

The value of ny shall be rounded to the nearest whole number.

NOTE ~°n'is_obtainéd using the formular given in 2.3.4 as
illustrated by the example shown therein.

2.5,Ca1culatién and expression of results
The values of the wood .properties shall be calculated using the
formulae given in this standard,

In treating the test resdteo, the following shall be estimated @

-a) the arithmetic mean, X. from the formula :
£x

n

X

n

b) the standard dewviaticor &, from the formulae :

(£x,)°

n

(x -%2 2(x?) -

n-1



B

~c) the pﬂr(PntdQe uf coeffnrxent of var1at10n, VvV, from the

formule H
B

= x 100
x

. e L R - ) ) )
d) the meair error, S, of the arithmetic mean, from the

fFormula

@) the limit of erwof, e, at a confidence limit of 0.95 from the
formula : - '

whare ’
X, is the value of an 1nd1v\dual observation § and

‘;n is the number of observatxons.

1¥ necessary, the test results should be ad;usted to a 15 per
cent moisture content. If the mean moisture content is
determined from the moisture content of several test pieces, it
is permissible to crrect the arithmetic mean of the test results
for moisture. cantent.



2.4 Test report _ -

The test report of a test, specified in this standard and
conducted in accordance with it, shall have the following
. particulars, in addition to those listed under each test ’:

a) reference to this standard;

b) type of test j

c) species of wood j . : ,
d) intended purpose. of test (see 2.1y 3
e) details concerning sampling of the test pieces (number of

stands selected ; number of trees selected from each stand ;

number of logs selected {rom‘a‘sampled tree ;3 number of heart
boards selected from a log 3 number of sticks selected from a
heart board 3 number of test pieces selected from a stick ;

number of individual sawn timber pieces selected from a lot ;-
“number of sticks selected from an individual sawn timber piece ;

N »
number, of test pieces selected from a stick etc.)

£) number of test pieces tested ;
g) date of testing ; and _
) name of organization and place of testing .-

L ) ' ‘
NOTE - Standﬁis a plot of forest.
3 DETERMINATION OF MOISTURE CONTENT

3.1 Principle , o _
Determination by weighing, the loss in mass of the test piece on
drying to a constant mass. Calculation of the loss in mass as a
percentage of the test piece after drying. : '

3;2’Apparéfus
3.2;1 Balance, capable of weighing up to an accuracy of 0.01 g.

3.2.2 Drying equipment, capable of drying wood to absolutely dry
- conditian. o I o

3;2.3‘Desiccator, containing an absorbent for dkying.air as
completely as possible. " S , :

" 3.3 Preparation of test pieces

3.3:.1 Test pieces-+or(detahmination of moisture content shall be
prepared from material selected in accordance with 2.3 and made
preferably in the form of right prisms having a square cross-—
seccion of side 20 mm and length along the grain of 25 £ 5 mm.
After preparation, the test pieces shall be conditioned in.
accordance with 2.3.%5, and stored under conditions which ensure.

that their moisture content remains unchanged.
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3.3.2 It is recommended that the moisture content be determined
on the test piece made for other tests or on samples cut from.
them. The form, dimensions and method of taking samples from
test pieces as well as the minimum number of test pieces for the
determination of the mean moisture content of the test pieces are
specified in 2.3, - - : '

3.4 Procsdurs

3ﬁ4.1;wEigh the test piece (to an accuracy of 0.3 per cent of its
wz3e in the absolutely dry conditiaon). '

% 4,2 Dry the test piece to a constant mass at a temperature of

- 1 ¢ 22C. Constant mass is considered to be reached if the

\mss in mass between two successive weighings carried out at an
interval of & hours is eqgaual to or less than 0.5 per cent of the
mass of the test pilece. ' '

3.4.3 Test pieceg of wood ﬁpécies containing volatile organic
substances (resins, gums, etc.) in quantities exceeding the limit
of error of S per cent calculated as in 2.9, shall be vacuum- .
dried. : ’ . : : '

©» ssence of volatile substances can be identified during-drying’ A
By odour generated in the oven. : S .

3.4.4 After cooling the test pieces in a desiccator, weigh it
residly enough teo avoid an increase in moisture content by more
fhan 0.1 per cent. The accuracy of weighing shall be at least
0.5 per cent of the mass of the test piece.

3.5 Calculation and expression of results A ,

The moisture content, W, of each test piece, as a percentage of
mass, after drying shall be calculated to an accuracy of 1 per
cent from the formula 3. S

¥ = - . x 100

)

where, . :

my is the mass, in grams, of the test:piece before
drying 3 and ‘ R

maz is the mass, in grams, of the test piece after drying.

vCalcuiate the arithmatic mean of the results obtained for the
- individual test pieces and report this as the average value for
‘the mojsture content of the test pieces. ‘



e

3.6 Test report

The test report shall i1nclude the {ollowing particulars

a) details in accordance with 2,6 ; and .

b)Y the rest results calculated as specified 1n I, 8% and theilr
statistical values (see 2,9).

C4 UETERMANA Lw O DENBITY

4.1 Principle : , ' .
Determination of the mass of the test piece by welighing, and of
ifs volume by measurement of Ita dimensions or by ancther method.
Fst culation of the mass of 2 unit volume of the wood.

o

T Apparatus

1.2,1 Msasuring instrument, capable of determining the dimensions
a4+ the test pieces to am zocuracy of 0.1 mm. '

4,4.2 Balance, capable of weighing up to an accuracy of 0.01 g.

4.%.3 Drylng equipment, censble of drying wood to an absolutely
é(j condition. ' ' ' '

4,2.4 Desziccator, containing an absarbent for drying air as
rompletaly as possible. ' ' o

4.3 Freparation m#_twut piwtes

%.3.1 Test pieces shall be prepared in the from of right prisms
NeEving a square crosswsecfimﬁ of side 20 mm and lerngth along the
grain of 25 + 5 om. “Whenever present, if growth rifgs are more
than 4 mm wide, the dimensions of the crogs—section of the test
piece shall be increased to include not less than five growth
rings. For the determination of the<conventional density

. (see 4,4.3) it is permitted to prepare the test piece of any
‘gaometrical shape, the volume of which may be easily determined.

To determine the relation between ultimate strength and dgns;tyy
it is recommended that the density be determined om test pileces
‘made for particular tests or on test pieces for the determination
of density, cut from them in the form of right priesms with the

dimensions stated above.

4.3.2,The pérparatidn, number of test pieces and maisture content
shall be in sccordance with-z.a, 2.3.4 and 2.3.5vrespectively.
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4.4 Procedure

4.4.1 Determination of density at the moisturer content at the
time of test : : -

- Petermine the mass of Lhe testy preces to an accuracy o 0.01. g.
‘Measure the sides of the ey oso- seckvaw  and the length of the test
pieces along, the ares of symmetry ko the nearest 0.1 mm. The
volume of the test plecss may be determined by another method to
an accur acy of 10 mm3, Detsrmine the moisture content of the
rast pieces according ‘o 3. Take the ahole test piece as the
sample for the determinadion ot mmfshuve,contenf. -

4.4.2 Determination of density in the absolutely dry condition
ey Ahe test pleces gt adually ta a Fonstant mass to minimize
shetr deformation and nplattaing. Carry out “the weighing and
moasuring operaliong i mmedy) ately after drying an accordance with
4,4.1. ' '

4.4.3 Determination of conventional density’

The moisture content of test pieces shall be greater tharn or
~equal to the fibre saturat:ion point. The test pieces may be
spaked in distilled water at room temperature -until no changes in
dimensions occur. Measure the dimensions or volume af the test
~,pces according to 4.4.1, cdry the test pieces according to 4.4.2
- «nie weigh them according ta 4.4.1. Co ' ' :

4.5 Calculation and expression 0# results
4.5.1 The density, fDN 0+ each test piece at thévmoisturé'

content, W, at the time of the test is given in kilograms per
cubic metre (Qr~grams per owubic centimetre), by the formula :

P M .

¥ b v :
ay x by x 1y W

where,

mw i€ the mass, 10 Kilagfaws (ot grams), of the test piece at
moisture content W 3 :

»

agw, bw and ly are the dimensSions 1n metres
{or centimetres), of the test piece at moisture content. W ; and

.V is the volume 1in cubic wmetres (or cubic centimetres), of the
test piece at moy sture content W.

Express the result to the nearest Tkg/m™ tor 0.0ﬂﬁ‘g/cmsi.
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When required, the density Pw<%ha1! be adiusted to a morshtars
content of 1% per cent by the 4oraula valid for molisture content

from 7 per cent to 17V per cent

P

15—

Wheere B o1e the ropffrcient of volumetric shrinkage for a change
Ao molsture content of Uper cent.  The value of ¥ shall he
“artprmined as epecified in 6. For approximate calculations, the
valtus of Mo ocan be taben as equal to .85 «w 10-7 FPu when the

(1-1 (W-15)

P71~

W 100

dersity ie expregeed inograms per o cubilo centimetre

“.2 The density F%h of wmach test piece in the absolutely dry
condition e given, in kilograms per culic metre tor grams pen
cublic centimetre), by the foramula : '

mo o

P, )

o
a xb x1 v
o o o

o]

where, ‘
M, is the mass, in kilograms (or grams), of the test piece in
4he absolutely dry condition ;

Aey he and lo are the dimensiohs, in metres

{or centimetres), of the test piece in the absolutely dry
condition ; and . »
Vo 15 the volume, in cubic metres (or cubic centimetres), of
the test piece in the absolutely dry condition. ‘

Express the result to the nearest Skg/m™ (or 0.005 g/cm™).
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4.%.3 The conventional density, FL , 0¥ each test piece 1% given,
in kilograms per cubic metse (or gram per cubic rentimetre), by
the formula : ' ‘

m
mo o
L= =
a xb x1 v
¥ max max max max
where, ‘
Rty Demamse NG 1 mams e TP GEMENELONG, LD metres
(ar contimetres), of the tool miece at o wristure content greater
troan o eqgual to o the Fihbre ot ation pornt 3 and

Vimw 15 the volume .o tuls o metres (or cubic centimetres), at
a moisture content greoter than or equal to the fibre saturation
point. ’

Tupress the result to ithe nearest 5 kg/m¥® (or 0.005 g/cm”).

£.,5,4 Calculate, to an accuracy of. 10 kg/m™ (or .01 g/cm )

‘he arithmetic mean of the results obtained for the individual
wst pieces and report thie ac the average value ¥or the density
3 the test pieces.

4.4 Test report
The test report shall include the f0llowing particulars =

2) details in accordance with 2.6 .
£) the test results calculated as specified 1n 4. S and their &
statistical values (see 2.%) ; and s
c) the value of coefficient k used for the ad;ustment of the test
results tao & m01sture cantphk of 15 per cent.

NOTE - upec1+1c gravity at the appropriate conditicn (Sw So
and S, can be obta:ned by dividing density (in hg/m’S at the
appropriate condbten by 1006,

S DETERMINATION OF RADIAL AND'TANGENTIAL SHRINKAGE

5.1 Principle

Determination of linear dimensisns, in the radial and tangential
directions, test pieces after dr ying, at a moisture content in
equlibrium with the norma! emvironment, and at a moisture content
equal to or greatet than the fibre saturation point.
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.2 App.rdtui

%.2.1 Measuring instrument, capable of determining dimensions to
an accuracy of 0.01 mm, and applying a clamping force which will
not cause any deformation greater than the accuracy o§ the
instrument. : ' :

5.2.2 Oven, fov drying womdfat a‘tempewét@re of 193 1 290

5.2.3 Vessel, confaining distilled‘wa£er.

S.2:4 DiliCCltor.'contagn;ng a desiccantp

5.2.5 Balance, capaﬁlé of weighing up to an accuracy of 0.01 g{

' 5.3 Preparation of test pieces

H5.3.1 Test piecés shall be made in the form of rectangular
prisms, of base 20 mm x 20 mm, and of length &long the grain,frqm'
10 mm to 30 mm. One side of the cross-section of the test piece
" ghall ‘not deviate from either the radial or the tangential
direction by more than 10 degrees. ‘ ‘

%.3.2 The preparation and number of test pieces shall be in
accordance with 2.3. ’ “

5.4 Procedure = o ‘
5.4.1 The moisture content of test pieces shall be considerably
higher than the fibre saturation point. " When the moisture
content is less than the limit of saturation, soak the test
pieces in distilled water in the vessel (see $5.2.3) at a
temperature of 30 £ 3°C until no further change in dimensians
occurs. Monitor the changes in dimensions every 3 days through
repeated measurements of two or three test pieces in '
corresponding directions. Stop the soaking when the difference
between two successive measurements does not exceed 0.02 mm. " In
this case, it should be reported that the results of the
- determination of shrinkage are obtained on test pieces which have
heen previously snaled. : C

=_ 4.2 Measure the cross-sectional dimensions of every test piece
to an accuracy of 0.0 mm in the middle of the radial and
tangential faces of the pieces (dimension l. mesx being. measured
in a radial direction and dimension le merx 1N & tangential -
direction). ‘ : : ' '
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5.4.3 Condition the test pileces to a moisture content an _
Tequilibrium with the normal environmerit {relative humidity 79 & S
per cent (also see Note at the end of this Clause) 19@peratur9=
30 & 3°C) so that no checks distorting their dimensions and
-shape occur. Monitor the changes 1n dimensions of two or three
contro! test pieces hy repeated measur ements, as specified in-
5.4.2, every & hotirs .after stabilization of the conditioning.
environment. Stop the conditioning when the difference between
two successive measurements does not exceed 0.02 mm.  The
conditioning of test pieces may be stopped by using the method of
successive welighing in accordance with 3

NDTES , : 4
4y  vrheck" is a small seperation of the wood fibres in a
rangi tudinal direction. o ' .

o) 14 necessary; shrinkage may also be determined at ﬁelative
humidities between 30 per cent and 90 per cent. )

”%.4.4 Measure the cross—-sectional dimensions, 1 and lt of
every test piece, as.specifred in 95.4.2. '

%.4.% Dry the tesi pleces tc constant dimensions at a temperature
of 103°% 2oC, in the oven (see 5.2.2) s0 that no checks’ ‘ :
_distorting their dimensions and shape occur.. Monitor the changes
in dimensions of two or three control test pieces by repeated :
measurements, as specified in 5.4.2, every 2 hours after 6 hours.
from the beginning of drying. Stop t. he drying when the
difference between two successive measurements does not exceed
0.02 mm. The drying of test pieces may be stopped ‘by using the
method of successive weighing in accordance with 3. '

 B.4.6 Test bieces in which checks occurred during the test period
shall be discarded. o :

5.4.7 Cool'the test pieces to room temperature in the desiccator.

%.4.8 Measure the cross—sectional dimensions lPr%h‘ and

ltndn' of each test piece &s specified in 5.4.2.
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= % calculation and expression of results

5.%.1 Calculate the total.)inear Sh'rinlia%e., Pm-n, at a
percent age, Thy the formalae
a) for *the radial direction
1 -1
r

: r max min
fa o= x 100

r max 1
T max

By for the tangential divachan -

1t max 1# min

t max 1 ;
t max
where,. :
L. max and le max are the dimensions, in mlllimetres, ot the
test piece at a moisture content above the fibre saturation
pnint, measured in the radial and(tangential directions
~aupectively ;

1y mim and le min are the dimensions, in millimetres, of the
test piece after drying, measured in the radial and tangential
_directions respectively. "

Express the results to the nearest 0.1 per cent.

5.%,2 Calculate the linear Shrinkage,ﬁj,umen the moisture
content changes to equilibrium with the normal environment,
(relative humidity 75 % S per cent 3 temperature 30 % 3°C), as
a percentage, by the formulae :

a) for the radial direction 3
lrmaxhlr. :
/3 = x 100
r ’ 1r max
n :
b)Y for the tangential divection

1 -1
‘ /3 - t max t x 100
¢ )

n lt.max
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where, ‘ .

I, and 1, are the dimensiano, i arllimetres, of the test
piece at a mel aties content o n equrlibrium with the normal
environment, measuraed in the radial and tangential directions
respectively i .
1y man and’ le mak have- the same meanings as in 5.3.1.
Express the resulno ta the nearect 0.1 per cent.

% & Test report
Tea test report shall inctude the following particulars :

.3 details in accordance with 2.6 3

n) the direction of the grain ;

~3 the test results calculated ao specified in 5.5 and their
statistical values (see 2.3) 3 and

H4) the relative humidity and temperature, if shrinkage was
‘de+ermined under conditions di fferent Ffrom those specified in
3. 6.3.

. DETERMINATION OF VOLUMETRIC BHRINKAGE

&.1 Principle .
Determination of the change in volume of test pieces after
drying, at a moisture content in squilibrium with the normal
environment, and at a moisture content equal to or greater than
the fibre saturation point. e ~

" &.2 Apparatus o
For the determination of volumetric shrinkage, the apparatus as
‘described in 5.2 shall be .sed.

&.3 Preparation of test pieces . _ »
For. the determination of volumetric shrinkage, the preparation of
test specimens shall be aw described in 35.3.

4.4 Procedure

6.4.1 Carry out the test in accordance with 5.4.

4.4.2 For species show:ng ﬁignificaht shrinkage along the grain,
also measure the dimensional changes ot the test piece in the
longitudinal direction. ‘

NOTE ~ 14 radial and tangential shrinkage are also to be
determinede tpep volumetric shrinkage can be obtained by
measurement a o many 1w mre @nd la using measurements of
 tests on radial and teagential shrinkage.



-19=

6.5 Calculation and expreassion of results

| : v
&.%.1 Calculate the volumebtric ﬁhrinkag@,fgv meany A5 A
percentage, without taking into account the swelling along the
grain, by the (approximate) formulae o

¢ Lo max ¥ 1 max) - (1 pin * 1 min ) :
fE' = , ‘ x 100

. - ~ ,xm""l,
Vmax 1t max r max

where, o
1t man and ly men are the dimensions of the test piece, 1in
willimetres, abt a maisture content greater than the fibre
zaturation point, measured 1in the tangential and radral
directions, respectively j and ’
Te minm and 1, min are the dimensions of tlhe test piece, -0’ .
millimetres, after drying, measured in the tangential and radial .
directions, respectively.

Epress the result to the nearest 0.1 per cent.
Calculate tlhe total volumetric shrinkage};;v,m.u, if

dimensional changes have also been measured on the tegi piece in
the longitudinal direction. us a oercentage. by the formula :

B - ’

max) - (1 g™ 1, min’ x 100
Vomax 1 x1 x 1

where, : S .
la max is the dimension of the test piece, in millimetre, at a
moisture content greater than the fibre saturation paint, '
measured in the longitudinal directions j

e man {s the dimension of the test piece, in millimetres,
after drying, mesured 1n the longitudinal direction ; and ‘
: \

1t mery lr mary le min and 1'v man are as defined above.
. o , A

Eupress the result to the nearest Q.l per cent.
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&.59.2 CalguYate the volumetrle,shfiwha’eﬁ;gvn, when the
noisture content changes to cquilibrium widh the normal

AN gonment Geel ative humidity 75 > 9 pey cenit tempedature
30 & 3C), ae & pex centage, Dy the lappr owtmate) formula :

ﬁ o (1tmxx.1rmax)-(ltx'~1br)‘k x 100

Va Ly max ¥ Tr max
whare, '
1é and 1y @@ the dimensions of Yhe tect piece, 1w
w1 limetres, at 2 moisture content in equi librivwm with the normal
Canviornment, measured in the tangential and radial directions
rocpectively. .

e mamre aNd 1y ma. Nave the same meaning oS in 6.5.1. -
Express the result to the neaarest 0.1 pev cent.
Calculate the vo!umebtiic Ehwinhage,FLm, { dimensional changes

have also been measured on the test prece in the longitudinal
ieection, as a peroentage, by the formulean s '

' . (‘1 x1 x 1 Yy -(1,x1 xl}'
ﬁ = . t max T max - a max t by 511100
vn : 1; maxx;tlr:xn:étx x lamx

where : : ‘ :

1. is the dimension of the test piece, in millimetres, at a
moisture content ir equilibrium with the nbrmal\envircnhent,
measured in the iongitudinal direction. '

le masy lr max @00 la max have the same meaning as in
6.95.1.

Express the result o tine nearest G.1 pev cent.
6.6 Test report

The test report shall irclwde the follnwing particulars :

a) details in accovdance w.th 2.6.

b) the test results caleulated aw specified in 6.5 and their

statistical values (see 2.5 3 and v w

c) the relative hum:dity and temperature, if shrinkage was

determined under conditions different #rmm'thasé*specified in
b.4. ' ‘
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7 DETERMINATION OF RADIAL_AND TANGENTIAL SWELLING

7.1 Principle ~ , , ~
Determination of linear dimensionsg, in the radial and tangential
directions, of test pieces after drying, at a moisture content in
equilibrium with the normal enviarnment and at a moisture content
equal to or greater than the fibre- saturation point. of wood.

7.2 Apparatus

7.2.1 Measuring instrument, capable of determining dimensions (o
ar accuracy of 0.01 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. : ' ‘

?.2.2vdvén, for drying wood at a temperature 54 103 ¢ 2=C.

. 7.2.3 Vessel, containing distilled water.

?.2.4 Dasiccafor,%contaiqlmg a desicgaﬁt;

Pel2.5 Baldnce,-capéblé of weighing up td‘én gccuhacy of 0.61 9.
7.3>Prepaﬁatibn,of test pieces |

. 7.3.1 Test pieces shall be made in the form of rectangular

prisms, of base 20 mm x 20 mm, and of length along the grain from,
10 to 30 mm. One side of the cross—~section of the test piece
shall not deviate from either the radial or the tangential
direction by more than 10 degrees. )

?.3.2 The preparation énd number of test pieées ahall be'in'
accordance with 2. : : :

7.4 Procedure

~7.4.1 Dry the test pieces to constant dimensions in the oven at a
temperature of 103 % 2=C so that no checks distaorting their
dimensions and shape occur. Monitor the changes in dimensions of
two or three control test pieces by repeated measurements, every
2 hours after & hours from the beginning of drying, in
corresponding directions. Stop the drying when the difference
between two successive measunements does not exceed 0.02 mm.  The
drying of test pieces may be stoped by using the methad of
successive weighing in accordance with 3.4.2.
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7.4.2 Cool the test pfecée to room temperature in the desiccator.

7.4.3 Measure the cross-sectional dimensions of every test piece
to an accuracy of 0.01 mm in the middle of the radial and
tangential faces of the piece (dimension, l, min,being measured
in a radial direction and dimenc:ons, le many 10 A tagential
direction). ’

7.4.4 Condition the test pieces to a moisture content in
aquilibrium with the normal environment (relative humidity 75 % S
per cent ; temperature 30 % 3°C) so that no..checks distorting
their dimensians and shape occur. Monitor the changes in
‘dimensions of two or three control test pieces hy repeated
measurements, as specified in 7.4.3, every 6 hours after
siabilization of the condtioning environment. Stop the
conditioning when the difierence between two successive
seasurements doss not excesd 0.02 mm. The conditioning of test
pL.eces may be stoped by using the method of successive weighing
in accordancw with 3.4.2. '

NOTE ~ 14 necessary swelling may also be determined at relative
humidities between 30 per cent and 90 per cent. '

Y.4.8 Test pieceé 1in which checks occurred during the test period
~khall be discarded. '

».4.6 Measure the cross—sectional dimensions, 1, and le, of
every test piece, as specified in 7.4.3.

7.4.7 Submerge the test pieces in distilled water in the vessel
and soak at a temperature of 30 + 3°C until no further change

irn dimensions occurs. Monitor the changes. in dimensions every 3
days by repeated measurements of two or three control test
pieces in correspanding directions. Stop the soaking when the
difference between two successive measurements does not exceed
G.02 mm.

7.4.8 Measure the cross—-ser tional dimensions, le mesx and
le man Of each test piece, as specified in 7.4.3.



- 2% w

7.5 Expression of rwa;altita

7.5.1 Calculate the tota].lineaF ﬁwefiing,c‘m.u,‘as a
percentage, by the formulae : ' v

a) for the radial direction

1rnmx" Irxﬁn
. = . — x 100
r max
B 1.
I mun
Y hi for thé fangpntla} direction :
= 1tg@; N 1tnﬁn -~ X 100
-t max 1

t min

where,

1o mam and le mim are the dimensions of the test piece, in
millimetres, after drying, measured in the radial ‘and tangential
directions, respectively ; and

iv mar ANH le max are the dimensions of the test piece, in
mitlimetres, at a moisture content greater than the fibre
saturation point of wood, measured in the radial and tangential
directions, recpectively ’ S

Express the results to the nearest 0.1 per cent.

7.5.2 Calculate the linear swelling,X ., when the moisture

content changes to equilibrium with the normal environment

(relative humidity 75 £.5 per cent ; temperature 30 % 3=C) as a
percentage by the formulas : : " :

-

a) for the radial direction =
1 x1 .
= ,

r r rmin o 400

' -~ “r min o
b) for the tangential direction

1, -1, ..
= L L man x 100
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where, . ,

1, and l. are the dimensions of the test piece, in _

millimetres, at a moisture content in equilibrium with the normal

Cenvironment, measured in the radial and tangential directions,

respectively. , : : o
. Z‘ v

1o mim and iv mam have the same meaning as in 7.9.1.
" Express the results to the nearest 0.1 per cent.

.6 Teast report , :

iz test report shall include the following particulars :

a) details in accordance with 2.6 3

n) the direction of the grain ;

=) the test results calculated as specified as in 7.9 and their
statistical values (see 2.%5) ; and o '
d) the relative humidity and temperature, if swelling was
determined under conditions different from those specified in
Ta4.4. : , o

o DETERMINATION OF VOLUMETRIC SWELLING

7.4 Principle ,

Letermination of the changeé in volume of test pieces after
dirying, at a moisture content in equilibrium with the normal
environment, and at a moisture content equal to or greater than
#he fibre saturation point ot wood.

8.2“Apparatusv | o ) ,
Forvthe,determination,gﬁ volumetric shrinkage, the appratus as
- described in 5.2 shall be used. - o :

8.3 Prépnration of test pieces : .

For the determination of volumetric shrinkage, the preparation of
test specimens shall be done as described in 5.3.
8.4 Procedure

8.4.1 Carﬁy out the test in accordance with 7.4,
'B.4.2 For species showing significant swelling along the grain,

alsp measure dimensional changes of %he‘test_piéte in the
longtitudinal direction. ‘ -



8.5 Expreasion of resulte
@ ’ -

8.%5.1 Calculate the total volumebr 1o oswelllog, T v men, &%

percentage, without tarving account the swelling along the grain,

by the {(approximate) formule =

X (1t:maxx1rmax)"(1tminX1rb") :
= ' , B x 100
V max ' : :
1 x 1
t min - r min
wh@ré, o :
1o mow and 1. men are the dimensions of the teat plecs Lo )
riflimetres, at a moisture contnet greater than the fibee

turation point of wood, measw-ed in the tangential and radial
Girections, respectively o and ' ’

le mirm @and 1p min are the dimensions of the test piece, in
millimetres, aftter drying, measured in the tangential and radial
directinns, respectively.

Express the result to the neareat 0.1 per cent.
~slculate the total volumetric swelling,CXc¢ max, if dimensional

~i.aonges have been also measured on the test piece in the
"ongitudinal direction, as a percentage, by the formula :

X - ( 1t rmgx_x.‘x 1r max x-a.lu:max’ - ¢ 11: g“’ 1; min x la min
V max '
It min ¥ L pin ¥ -1‘ min

where, : :

la men is the dimension of the test piece in millimetre, at a
moisture content greater than the fibre saturation point of wood,
measured in longitudinal direction ; and

la mam i3 the dimension oi the test pieces, in millimetres,
after drying, measured o !he Tongl Ludinal direction.

Ewpress the resdt to the nearest 0.1 per cent.
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8.%.2 Calculate the volumet i« qwéll;ng,.CK~vn, when the -
moisture vontent changes te eguilibrion with the noarmal
L

environment?(relatiVe humidity 75 + % per cent temper ature
RO+ W), as a percentage, Dy the tapprovimate) formula

(11:,;;1 1’17)‘-(1t raixfx 1, mig> - x 100

Vn 1t nin x‘ lr min

where, ‘

1. and 1, are the dimensions of {he test Dlece, 30
millimetrera,. dbt a moisture content 1n eguilibriam with the
nwrmal environment, measuwred 1n. the tangential and radial
cirections, respectively

ot

o« man ANC\J . min have the same meaning as in 8.5.1.
Express the result Lo the nearest 0.1 per cent.

Calculate the total volumetric swellingO€on, if dimentional
changes have been also measured on the test piece in the
_imngitudinal direction, as a percentage, by the formula .

PO (1, x1; *x 14 ) - ( 1¢ min * 1r min 1, min)
v : - '
o .

11: min * 1r min x 1& min
where , _ ' .
1. is the dimension of the test piece, in millimetres, at a
moisture content in equilibrium"with the normal environment,
. measured in the longitudinal direction : : '

1€ mamsle min and la man have the same méaning as in 8.5.1.
Express the result to the nearest 0.1 per cent. .

8.6 Test report S
The test repdrt shall include the following particulars @

a) details in accrwdance with 2.6 ,
b) the test results colowleted as specified in 8.3 and their
 statistcal values (ree 2,5) j and

) the relative humidity and temperature, if swelling was
determined under conditions different from those specified in
8.4. ’ :



