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NATIONAL FOREWORD

This Malaysian Standard was developed by the Working Group on Adhesives under the
authority of the Chemical and Materials Industry Standards Committee.

This standard is a modified adoption of ISO 6238:2001 Adhesives - Wood-to-wood adhesive
bonds - Determination of shear strength by compressive loading, published by the
International Organization for Standardization (ISO) with the following modifications:

a) inthe source text, “this International Standard” should read “this Malaysian Standard”;

b) the comma which is used as a decimal sign (if any), to read as a point;

c) Clause/Subclause Modification

Add a table with title Table B.2: Timber trees
(Malaysian Forest Service Trade Leafleat No. 34)

i) Annex B

Explanation: Table B.2 provides the names of the species available in Malaysia and the
region, published by the Malaysian Forest Service. Wood from these species is used in the
industry for the testing of contact adhesives. This would be useful for those using this
standard in Malaysia.

d) references to International Standards should be replaced by equivalent Malaysian
Standards as follows:

Referenced International Standards

ISO 291, Plastics - Standard atmospheres
for conditioning and testing

ISO 7500-1:1999, Metallic materials -
Verification of static uniaxial testing
machines - Part 1: Tension/compression
testing ~machines - Verification and
calibration of the force-measuring system.

Corresponding Malaysian Standards

MS ISO 291, Plastics - Standard
atmospheres for conditioning and testing

MS ISO 7500-1:2003, Metallic materials -
Verification of static uniaxial testing
machines - Part 1: Tension/compression
testing ~machines -  Verification and
calibration of the force-measuring system.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.

NOTE. MOD on the front cover indicates a modified standard i.e. a standard adapted from an International Standard
with permitted technical deviations, which are clearly identified and explained. The changes in structure are permitted
provided that the altered structure permits easy comparison of the content of the two standards. Modified standards
also include the changes permitted under identical correspondence.
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Foreword

IS0 (the International Organization for Standardization) is a worldwide federation of national standards bodies (150
member bodies), The work of preparing International Standards is normally carried out through iSO technical com-
mittees. Each member body interested in a subject for which a technical committee has been established has the
right to be represented on that commit{ee. International organizations, governmental and non-governmental, in liai-
son with IS0, also take part in the work. 150 collaborates closely with the International Electrotechnical Commission
(IEC) on all maiters of electrotechnical standardization.

international Standards are drafted in accordance with the ruies given in the ISO/IEC Directives, Part 3.

Draft international Standards adoepted by the fechnical committees are circufated to the member bodies for voling.
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 International Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1ISO 6238 was prepared by Technical Committee ISOfTC 61, Plastics, Subcommittee SC 11,
Products.

This second edition cancels and replaces the first edition (IS0 6238:1887), which has been technically revised.

Annexes A and B form a normative part of this internafional Standard.
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Adhesives — Wood-to-wood adhesive bonds — Determination of
shear strength by compressive loading

1 Scope

This International Standard specifies a method for determining the shear strength of wood-to-wood adhesive bonds,
with a standard specimen loaded in compression and under specified conditions of preparation, conditioning and
testing. This method is intended for testing only those adhesives used in honding wood to wood,

NOTE 1 To carry out this test, basic information regarding certain variables is needed by the testing laboratory (see annex A},

NOTE 2 This method is not intended for use in testing manufactured products.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this Intarnational Standard. For dated references, subsequent amendments to, or revisions of, any of these pubiica-
tions do not apply. MHowever, parties to agreements based on this International Standard are encouraged to invesii-
gate the possibility of applying the most recent editions of the normative documents indicated belfow. For undated
references, the fatest edition of the normative document referred to applies. Members of ISO and IEC maintain reg-
isters of currently valid International Standards.

ISO 291:1997, Plastics — Standard atmospheres for condifioning and testing.

ISO 7500-1:1999, Metallic materials — Verification of static uniaxial testing machines — Part 1. Tension/compres-
sion testing machines — Veerification and calibration of the force-measuring system.

3 Apparatus

3.1 Apparatus for preparation of adhesive

3.1.1 Balance and other suitable equipment, capable of measuring the proportions of the adhesive mix to within
a tolerance of =1 %.

3.1.2 Mixing equipment, to ensure homogeneous mixing of the constituents with minimum aeration of the adhe-
sive (except foamed adhesive).

3.1.3 Spreading equipment, such as a wire-wound bar, roller spreader, curtain coater or suitable hand appli-
cators, capable of spreading the adhesive uniformly within &£ 5 % of the desired spread.

3.1.4 Equipment, designed to exert the required pressure evenly over the whale bonded area within £ 5 % of the

desired value, for example a press or clamps. If necessary, heated platens capable of maintaining the prescribed
termnperature within == 2 “C during compression.

3.2 Apparatus for the determination
3.2.1 Analytical balance, capable of weighing to 0,000 1 g.

3.2.2 Linear measuring device, reading to 0,05 mm, e.g. vernier calipers or micrometer.

© STANDARDS MALAYSIA 2008 — All rights reserved 1



WS 2084:2008

3.2.3 Tensile-testing machine, operating in the compression mode, capable of maintaining a pre-determined con-
stant cross-head rate. The machine shall be capable of determining a maximum load. The measured strength shall
be between 15 % and 85 % of the capacity of the machine. The machine shall permit the measurement and record-
ing of the applied force with an accuracy of 2= 1 %. The testing machine shall be fitted with a shearing tool containing
a self-alignment seat to ensure uniform lateral distribution of the force.

NOTE 1 Ashearing tool as shown in Figure 1 has been found satisfactory.
Tha eguipment shall be calibrated regularly in accordance with SO 7500-1.

NOTE 2 itis recommended thal the machine be autographic, giving a chart that can be read in terms of mitlimetres of cross-head
movement as one cocrdinate and applied force as the other coordinate. 1t is also recommended that inertialess equipment be
used.

Dimensions in millimeires
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Figure 1 — Example of shearing tool for compressive shear testing of specimen A
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4 Test specimens

4.1 The timber species, timber quality and timber moisture content for the specimens shall be as described in
annex B.

4.2 Individual test joints shall conform to the form and dimensions shown in Figure 2. The individual test joints shall
be cut from bonded blocks prepared as described in clauses 5 and 6.

L and W represent the length and the width of the bonded area, The user shall select either the geometry of speci-
men A (bonded area 40 mm % 50 mm} or the geometry of specimen B (bonded area 25 mm x 25 mm). T repre-
serts the thickness, which is 20 mm for specimen A and 10 mm for specimen B.

I cases of dispute, only specimen A shall be used.

4.3 For adhesive quality control purposes, test a minimum of three test joints from each of three different bonded
blocks, prepared as described in clauses 5 and 6.

4.4 Where greater pracision is required, test a minimum of five test joints from each of four different bonded blocks.

Dimensions in millimeires

.’.h

Lh
L+ 10

g Direction of grain
b L and W = 40 mm x 50 mm for specimen A or 25 mm X 25 mm for specimen B

Figure 2 — Shape and dimensions of {est specimen

5 Preparation of test blocks

5.1 Blocks shall be ¢ut from the timber, preferably of a size such that five test joinis may be cut from one bonded
biock as shown in Figure 3. The grain direction shali be parallel to the longest dimension of the block. The blocks
shall have surfaces substantially free from saw marks. The blocks shall be weighed and assembled in pairs so that
blocks of approximately the same relative density are bonded together. The test blocks shall be knife-planed to en-
sure the bonding faces are flat, smooth and parallel to the surface where pressure will be applied; they shall be free
from dirt, dust or other contamination. Unless otherwise agreed between the interested parties, the thickness of each
of the blocks shall not vary hy more than 0,1 mm to ensure even pressure during cure.

5.2 Prepare and apply the adhesive to the biocks in accordance with the procedure recommended by the manufac-
turer of the adhesive. Assemble and compress the coated blocks, also in accordance with the recommendations of
the manufacturer of the adhesive. Number each bonded block. The net mass of the adhesive applied may be verified
by weighing the blocks before and after spreading the adhesive.

© STANDARDS MALAYSIA 2008 — All rights reserved
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Dimensions in millimetres

/
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2 Direction of grain
b Saw kerf

Figure 3 — Method of cutting test specimens from bonded blocks

6 Conditioning of test blocks

Upon release of pressure, condition the bonded blocks at a relative humidity of {50 = 5} % and a temperature of
{23 & 2) °C, either for a periad of 7 days or until they attain a constant mass, whichever is the longer period. {Con-
stant mass is considered to be reached when the results of two successive weighing operations, carried out at an in-
terval of 8 h, do not differ by more than 0,1 % of the mass of the bonded block.)

Conditioning may be extended beyond this limit by agreement between the inferested parties.

NOTE  Other conditions of humidity and temperature may ba used by agreement between the interested pariies.

7 Preparation of test joints

7.1 Reduce the width of the test blecks to (I = 0,5} mm by planing or sawing an approximately equal amount from
each side. Before cutting off the fest joints, cut approximately 10 mm from each end, then cut off the individual test
joints as shown in Figure 3. When preparing the test spacimens, make sure that the loaded surfaces are smooth and
parallel to each other and perpendicular to the height. While reducing the lengths of the overlap to (W 4 0,5} mm,
ensure that the saw cuts extend to, but not beyond, the bondline. Also ensure that the saw cuts are perpendicuiar to
the major axis.

Number each fest joint consecutively from one end of the banded block to the other.

7.2 Store the test joints in the conditioning atmosphere described in clause B, until tested. The bonded blocks may
be briefly removed for the cutting operations.

8 Procedure

B.1 Place the test joint in the shearing tool so that the force may be applied as described in 3.2.3. The position of
the test joint in one type of shearing toal is shown in Figure 1. Apply a cantinuously increasing force or a cantinuous
motion of the movable head se that the test joint falls within (60 4 20) s.

8.2 Record the force at break and the percentage wood failure for each test joint, estimated as described in 8.3.
Express all forces in kilonewtons to the nearest 100 N.

4 © STANDARDS MALAYSIA 2008 — All rights resarvad
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8.3 Inorder to determine the percentage wood failure after testing, illuminate the specimen with oblique light, inci-
dent at an angle of 10° to 15°. The light source shall have a hlack, non-reflecting shade. A clear incandescent 150 W
bulb or a 15 W flucrescent tube shall be used, The distance between the incandescent hulb and the speciman shall
be between 150 mm and 250 mm and the distance between the fluorescent tube and the specimen shall be between
25 mm and 75 mm. Determine the proportion of area covered by wood, irrespective of depth of failure. If the shear
fracture does not extend over the whole test area, then wood failure shall be calculated as a proportion of the frac-
tured area.

in assessing the percentage wood failure, both sides of the fracture shall be evaluated in conjunction. The percent-
age wood faflure shall be evaluated to the nearest 10 %.

8 Expression of results
9.1 Calculate for each specimen the force in kilonewtons or the stress in kilopascais'! at break.

8.2 Calculate the mean T and the standard deviation s of the force or stress at break and of the percentage wood
failure for the test specimens from sach bonded block and for all the specimens tested, by the following equations:

Sa

T

:’Em

and

|-y

ni{n—1)
where
x is each individual result;
n is the number of specimens tested.

10 Testreport

The test report shall include the foltowing particuiars:
a) a reference to this International Standard;

b complete identification of the adhesive tested, including type, source, manufacturer's code number, physical
form, elc.;

¢} the timber species used, its moisture content at the time of spreading, and a description of the bonding surfaces,
including, if known, the age of the surface;

d) the application and bonding methods and conditions used in preparing the test joints;

&) the conditioning atmosphere and temperature, and conditioning procedure used for the specimens before test-
ing;

f) the temperature and relative humidity of the test room;

g} the force application rate or cross-head speed,;

h) the number of bonded blocks represented and their dimensions;

i) the number of test joints tested;

1) 1kPa = 1kN/m?

© STANDARDS MALAYSIA 2008 - All rights reserved 5
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i} the individual test results, ideniified with regard to the bonded block of origin and the identification number of the
test joint;

k) the mean breaking force or stress and the mean percentage of wood failure for each bonded black and for all the
test joinis;

I) the standard deviation of the breaking force or siress for each bonded biock and for all the test joints;
m} all modifications of the test procedure that may have affected the results;
n} the date of the test.

© STANDARDS MALAYSIA 2008 — All rights reserved
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Annex A
(normative)

information required prior to testing

The results of strength tests of adhesive bends are dependent on the conditions under which the bonding process is
carried out. Unless otherwise agreed, the bonding conditions shall be specified by the manufacturer of the adnesive,

in order to ensure that compiete information is available fo the individual conducting the tests, the manufacturer of the
adhesive should furnish numerical values and other specific information for each of the following variables:

a} the recommended moisture content of the wood at the time of bonding;

b) whether or not the surface of the woed to be bonded may be abraded priar to bonding;

¢} complete mixing directions for the adhesive;

d) the conditions for application of the adhesive, including the rate of spread, the number of coats to be applied,
whether (o be applied to one or both surfaces, and the conditions of drying;

e) the assembly conditions before application of pressure, including open and closed assembly time and assembly
temparature;

f) the compression conditions, including time, bondline temperature and pressure;

g) the conditioning procedure before testing, including time, temperature and reiative humidity.

If a range is prescribed for any variable by the manufacturer of the adhesive, it shall be assured that any arbitrarily
chosen value within such a range or any combination of such values for several variables will be acceptable.

© STANDARDS MALAYSIA 2008 — Ali rights reserved
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Annex B
(normative)

Timber species, surfaces, quality and moisture content

B.1f Timber species

The standard timber species for testing the adhesive shall have a mean density between 870 kg/m® and 770 kg/m®
at 12 % muoisture content and a mean shear strength parallel to the grain between 13,0 MPa and 18,0 MPa at the
same maisture content, Some suitable species are listed in Table B.1, The timbar shall not be treated or coated. Any
other species of timber may be used by agreement between the interested parties.

NOTE For a block of timber at a moisture cantent other than 12 %, the approximate value of the density pi; at 12 % moisiure
confent may be determined by the following equation:

112m
T Voo + 1)
where
n ts the mass of the hiock, expressed in kilograms (kg);
Vv is the volume of the block, expressed in cubic metres (m®);
H is the moisture content of the block, expressed as a parcentage by mass (%).

The above equation does not take into account the change in volume due to change in moisture content. For a more
exact calculation, use the following equation;

(1—v)(H —12)
== 1 —
P2 = PH f: 100
wheare
s
PH = 77—
Vi
and
Vo — V)
v=——""TH 400
VH x H
in which

PH is the density at moisture content
mpy I8 the mass of the specimen at moisture content I, exprassed in kilograms (kg);

Vi is the volume of the spacimen at moisture content H, expressed in eubic metres (m?);

(2 is the coefficient of shrinkage;
H is the moisture content;
Vs is the volume of the dry specimen, expressed in cubic metres (m?).

8 © STANDARDS MALAYSIA 2008 — All rights reserved
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B.2 Timber quality and surface

The blocks for the test specimens may be smoothly sawn or planed prior to abrading. They shall be of straight grain
and free from all defects that may interfere with the bond strength determination, such as knots, holes, cracks, bark
or gum pockets, short grain, distorted grain or decay.

B.3 Timber moisture content

The moisture content of the wood immediately before adhesive application shalf be within the range of the moisture
content recommended by the adhesive supplier. In the absence of such recommendations, the moisture content
shall be (10 + 2) % for room temperature setting adhesives and (7 & 2) % for trot setting adhesives. Except where
otherwise agreed upon between the interested parties, the moisture content shall be determined on at least two rep-
resentative specimens by the oven-dry method [constant mass at (103 =2 °*C)].

Table B.1 — Examples of timber species suitable for shear tests or adhesives

{The values shown may vary with the scurce of the species and the growing conditions for the trae fram which the timber is de-

rived.)

o . Densitya Shearb o
ommon name Botanical name kg/m? 5"3"93‘ Origin
MPa
Afzelia Afzelia africana 730 to 900 14,6 Africa
Ash, European Fraxinus excelsior 530 to 830 14,1 Europe
Ash, white Fraxinus americana 680 15.0 North America
Beech, European Fagus sylvalica 690 15,6 Europe
Birch, white Betufa pubescens B50 13,1 Europe
Birch, yellow Beiula alleghaniensis 700 13,4 North America
Danta Nesogordonia pape vifera 760 15,3 Africa
Hickory, pecan Carya illinoinensis 740 16,0 North America
Kamabhi Welnmannia racemosa 680 14,8 Ausiralasia
Makanba Betula maximowicziana 680 15,5 Japan
Maple, sugar Acer saccharinum 730 18,0 North America
Messmate stringybark | Eucalyptus obliqua 710 13,8 Australasia
Nargusta Terminalia amazonia 720 10 930 17,6 Central and South America
Needlewooed Schima wallichfi 690 18.1 Asia
Peroba, white Paratecoma peroba 690 to B30 16,5 South America
2 Typical average value at 12 % moisture conlent.
b ypical average value al 12 % moisture content when determined parallel to grain direction.
¢ 1 MPa = 1 N/mm®

© STANDARDS MALAYS1A 2008 — All rights reserved
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Table B.2: Timber {rees (Malaysian Forest Service Trade Leafleat No. 34)
— Examples of timber species suitable for shear tests of adhesives

Vernacular Botanical name Dens:itg/a Shear strength® Distribution
name Kg!m MPa
Bakau minyak Rhizhophora apiculata 1040 18.5 Asia
Balau kumus Shorea lagvis 960 15.0 Asia
Bekak Amoora rubiginosa 880 18.2 South East Asia
Bitis Madhuca utilis 1120 15.4 Asia
Chengal Balanocarpus heimii 945 13.9 South Easi Asia
Selimbar Harnalium longifolium 045 13.8 South East Asia
Derum Cratoxylon formosum 815 14.4 Asia
Giam lintah bukit Hopea hefferi 945 15.9 South East Asia
Pauh kijang Irvingia malayana 1090 17.0 South East Asia
Kasai Pometia pinnata 735 13.4 Asia
Kasai daun lichin Pometica pinnata 835 14.3 South East Asia
f. ridleyi
Kekatong Cynomeira malaccensis 1040 15.8 Asia, South
L America
Keranji kuning besar | Dialfum platysepalum 915 16.0 Asla, Africa, Scuth
Amaerica
Minyak berok Xanthophylium 800 13.7 Asia, Australia
verucosum

Machang Mangifera foetida 770 13.1 South East Asia |
Nyalas Parastemon urophylium 1075 16.1 South East Asia
Mempening Quercus argentata 930 16.2 South East Asia
Meranti jerit Shorea sericeiflora 915 14.2 .| South East Asia
Merpauh Swintonia schwenkii 720 13.4 South East Asia |
Merpauh Swintonia spicifera 755 13.3 South East Asia |
Penaga Mesua ferrea 1120 19.3 Asia
Rengas Melanorrhoea forquata 755 13.2 South East Asia
Sepetir Sindora corlacea 6390 13.6 South East Asia
Surian batu Chukrassia tabularis 880 15.3 Asia
Tualang Koompassia excelsa 880 16.3 South East Asia
Tempinis Streblus elongatus 975 18.7 South East Asia

2 Typical average value at 15% moisture content
" Typical average value at air-dry when determined paratle! te grain direction

10 © STANDARDS MALAYSIA 2008 — All rights reserved
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