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This publication is not to be regarded as a British Standard.

Itis being issued in the Draft for Development series of
publications, and is of a provisional nature because there
is at present insufficient experience with the test methods
to enable firm decisions to be made on specification
values. Itis recommended that it should be applied on this
provisional basis, so that information and experience of its
practical application may be obtained.

A review of this Draft for Development will be carried out
not later than two years after its publication. Notification
of the start of the review period together with a request
for the submission of comments from the users of this
Draft for Development will be made in an announcement
in the appropriate issue of BSI News. Observations which
it is felt should receive attention before the official call for
comments will be welcomed.

According to the replies received, the responsible BSI
Committee will judge whether the Draft for Development
can be converted into a BS or what other action should be
taken if the interim guidance has proved to be not
practical or not useful.

Because of the provisional nature of the Draft for
Development, BS| requests manufacturers not to mark
products with claims of compliance with this publication.
Since such claims would not have the effect of indicating
conformity with a definitive national standard, they could
be judged to be misleading trade descriptions.

Foreword

This Draft for Development covers performance
requirements and methods of test for non-structural wood
adhesives. It is intended that after a trial period of 3 years
it will provide the basis for a definitive British Standard to
replace the British Standards that specify wood adhesives
on a compositional basis.

Itis intended that non-structural adhesives should be
subjected only to the tests appropriate to the particular
type of adhesive rather than to the whole range of tests.

The purpose of this Draft for Development is to provide
criteria against which adhesives of a given type can be
classified and which can be used to check the quality of
the adhesive. The adhesives are intended for the
manufacturer of wooden structures or assemblies which
are of many forms and sizes and employ a wide range of
timbers.

Definitive information on the suitability of an adhesive in a
particular application is best obtained by tests on the joint
configuration and timber to be used. The joint
configurations described and the standard timber
(European beech: Fagus sylvatica), although eminently
suitable for discriminatory testing work, naturally cannot
be expected to show a direct correlation with all types of
joints and with all species of timber.

The adhesives are divided into two categories,
close-contact and gap-filling, the former being suitable
only if an adhesive layer not exceeding a thickness

of 0.1 mm can be obtained with certainty, and the latter
being required not only to satisfy this requirement but also
to perform satisfactorily in an adhesive layer up to 1.0 mm
thick.

The classification applies equally to cold-setting and
warm-setting adhesives, and the type to be supplied is a
matter for agreement between purchaser and vendor.

in the preparation of this Draft for Development, careful
consideration has been given to the corresponding work
undertaken in Germany under the authority of DIN,
Deutsches Institut fiir Normung. It is hoped that this will
facilitate future European standardization.
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Draft for Development

Performance requirements and test methods
for non-structural wood adhesives

1. Scope

This Draft for Development specifies the technical
requirements and methods of test for adhesives for use in
the manufacture of non-structural wooden assemiblies.

The properties of the adhesives are determined by tests
made on beechwood joints. The test results cannot be
used for design purposes as they can only be related to
the long term performance of the adhesive in various
environments taking into accotint the chemical
composition of the material and its proven performance in
those conditions. The force at failure of the prescribed test
pieces cannot be converted in terms of stress

(i.e. expressed in Pa).

2. References

The titles of the standards publications referred to in this
Draft for Development are listed on the inside back cover.

3. Classification

NOTE. The classification of adhesives by composition is covered
in BS 5407.

3.1 Classification by durability. Adhesives are classified
according to the effect of different conditioning exposures
(see table 3) on the shear strength of standard test joints,
determined as described in appendix A. Four classes of
adhesive are given in table 1.

Multi-component adhesives should only be classified as
complete systems and not as individual components.

Adhesives suitable for making close-contact joints; i.e.
where the adhesive layer does not exceed a thickness

of 0.1 mm, should be tested using test pieces as shown in
figure 1 and those having gap-filling properties, i.e. where
the adhesive layer is up to 1.0 mm thick, should be tested
using test pieces as shown in figure 2.

Adhesives with gap-filling properties are shown by adding
the suffix G to their durability class.

Table 1. Shear strength requirements for
durability classes

Conditioning cycle Minimum shear strength
prior to test )
{see table 3) Durabhility class
AlAG) | B(BG) | C(CG) | D(DG)
N N N N
1 2000 | 2000 | 2000 | 2000
2 — | 1000 | — —
3 — — 400 400
4 - — 1200 | —
5 — — —_ 800
6 — — —_ 1600

3.2 Classification by resistance to sustained load.
Adhesives may also be given a supplementary
classification on the basis of their resistance to sustained
load, determined as described in appendix B. Two classes
of adhesives are given according to the effect on their
resistance to sustained load of the different test
conditions stated in table 2.

Table 2. Supplementary classification by
resistance to sustained load

Class Test conditions Minimum average
time to failure
Temperature | Relative humidity (r.h.)
°C % days
L1 25 £ 1 65 + 2 7
L2 25 + 1 90 + 2 2
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4. Supplementary requiremeénts for specific
chemical types of adhesive

4.1 Emulsion-based adhesives (e.g. polyvinyl acetate
adhesives)

4.1.1 Freeze/thaw resistance. If the manufacturer claims
that the given adhesive is unaffected by freezing and
subsequent thawing, the strength requirements defined in
3.1 and, if appropriate, 3.2 should be satisfied after the
adhesive has been treated as described in appendix C.

4.1.2 Freedom from staining. The material should not
produce a stain darker than the standard stain when
tested by method 4 of BS 56350 : Part D4 : 19786.

4.2 Animal glues

4.2.1 Moisture content (dry glue only). The moisture
content of the glue should not exceed 18 % when
determined by the method described in clause 6 of
BS 647:1981.

4.2.2 Chloride content (dry glue only). The chloride content
of the glue should not exceed 2 %, calculated as sodium
chloride, when determined by the method described in
clause 18 of BS 647 :1981.

4.2.3 pH value. The pH value of the glue should be neither
less than 4.0 nor more than 8.2 when determined by the
method described in clause 14 of BS 647 : 1981,

4.2.4 Odour. The odour of a freshly prepared hot solution
of the glue should not be objectionable.

1b24bkq 0163675 5 WN

4.2.5 Keeping quality. When tested by the method
described in clause 13 of BS 647 : 1981, the glue should
keep not less than 6 days without evidence of
liquefaction, putrefaction or mould growth.

5. Examples of classification

5.1 A close-contact adhesive which when tested using
the test piece shown in figure 1 has a minimum shear
strength of 2000 N after exposure to condition 1 would

.be class A,

5.2 A gap-filling adhesive which when tested using the
test piece shown in figure 2 has a minimum shear
strength of 2000 N after exposure to condition 1

and 1000 N after exposure to condition 2 would be class
BG.

5.3 A close-contact adhesive which when tested using
the test piece shown in figure 1 has a minimum shear
strength of 2000 N after exposure to condition 1, 400N
after exposure to condition 3 and 1200 N after exposure
to condition 4 and also does not fail the sustained load
test after 7 days at 25 =+ 1 °C, 65 * 2 % r.h. would be
class C/L1.

5.4 An adhesive may be given a dual classification if its
shear strength is different when used for close-contact
applications and for gap-filling applications, i.e. an
adhesive which satisfies the conditions of both 5.2
and 5.3 would be class C/L1:BG.
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Appendix A

Determination of longitudinal shear strength of
test joints

A.1 Selection of timber

NOTE. The term "test slip’ is used in this subclause but the
requirements apply equally to slips and panels.

A.1.1 General. In all cases the wood used shall be
European beech (Fagus sylvatica). The growth rings may
be at any angle, from 0° to 90 ° inclusive, relative to the
face. Both faces of the slip should be planed, the knives
being sharp enough to provide a cleanly cut sample
without compressing or otherwise damaging the fibres.

The slips should be flat and free from splits, knots, whorls
and dote; the angle of inclination of the grain across the
face of each test slip should not be greater than 1 in 9, and
the grain should not be obviously inclined to the face.

(a) Inclination of grain across the face. The inclination of
grain across the face can be judged by the following two
factors:

(1) the long lines formed by the junctions of the
growth rings which are to be seen most clearly on
quarter-cut slips (i.e. slips cut with the growth rings at
90 ° to the faces);

(2) the small rays which can be seen as dark flecks
and are most prominent on slash-cut or
tangentially-cut slips (i.e. slips with growth rings
parallel to the faces).

Slips with growth rings at other angles to the faces
show both characteristics with varying degrees of
prominence.

Figure 3 shows straight grained slips and figure 4
illustrates the maximum permissible grain inclination
of 1in 9 across the face.

(b) Inclination of grain to the face. The inclination of grain
to the face of the slips is viewed on the edges. It is best
shown by the same two factors in reverse, i.e. by the
growth ring junctions on tangentially-cut slips and by
the ray flecks on quarter-cut slips.

The areas of darker ray tissue shown diagrammatically
in figure 5 should be disregarded.

A.2 Moisture content, The moisture content of the test
slips at the time of glueing should be 12 + 1 % (oven-dry
basis).

NOTE. This moisture content can be attained by conditioning

at 65 % 2 % r.h. at a temperature of 20 + 2 °C.

To determine the moisture content, accurately weigh
representative samples of wood and dry them in an oven
maintained at a temperature of between 100 °C

and 105 °C until their mass is constant. Constant mass is
considered to be reached when a further drying period

of 3 h does not decrease the mass of the sample by more.
than 0.1 % of the original mass.

Take care to prevent change in moisture content between
the cutting of the samples and the first weighing, or
between removal from the oven and the subsequent
weighings.

* Glass paper complying with grade 2 of BS 87 1is recommended.

DD 74:1981

The water content in % by mass (oven-dry basis) is given
by:

100 (M — M,)

M
where
M is the mass, in grams, of sample before treatment and
M is the mass, in grams, of dried sample

A.2 Preparation of test pieces using test panels. Use
test panels in accordance with either (a) or (b) for testing
close-contact or gap-filling adhesives respectively.

(a) For adhesives for close-contact joints, use a panel
measuring 640 mmx 130 mmx 5.0 + 0.1 mm.

Saw the panel into two parts each 320 mm long. For

bonding, place one part on top of the other so that the
- touching faces are from the same face of the original

test panel and the two sawn ends come together.

(b) For adhesives with gap-filling properties, bond two
panels one 320 mm x 130 mm x 5.0 & 0.1 mm and
the other 320 mm x 130 mmx 6.0 + 0.1 mm. In the
thicker panel make grooves 14 + 1 mm wide and
1.0 £ 0.1 mm deep (see figure 6).

Immediately before bonding, lightly sand each part.
Remove any dust and avoid handling the suifaces to be
bonded.

NOTE. A suitable procedure is to give the appropriate part four
double strokes parallel to the direction of the grain with a flat
block to which a sheet of abrasive material* has been firmly
attached. Take care to hold the block flat on the panel so that the
surface is uniformly sanded and rounding of the sides of the panel
is avoided.

Prepare the adhesive in accordance with the adhesive
manufacturer’s instructions.

Unless otherwise directed by the adhesive manufacturer
proceed as followg.

Apply between 150 g/m? and 200 g/m? of the adhesive
to each of the faces to be bonded using, for example, a
notched trowel or roller-type applicator.

For gap-filling adhesives, ensure that the groove in the
test panel is filled with adhesive.

Immediately after applying the adhesive, bring the two
treated faces together. Use adhesive tape to keep the two
parts aligned. Unless otherwise directed by the adhesive
manufacturer, immediately apply contact pressure to the
panel assembly for 3 min to 5 min and then a pressure of
between 0.5 N/mm? and 1.0 N/mm?2 for 2 h.

In order to avoid delay in applying pressure to the joints,
not more than two assemblies should be prepared at the
same time.

Remove the assemblies from the press and condition
them for not less than 1 day at a temperature

of 20 & 2 °Cand 65 + 2 % r.h,, keeping them vertical
during this conditioning.

From the assemblies cut test pieces each 100 + 1 mm
long and 20 £+ 0.1 mm wide using the following
procedure {see figure 7).

Documents

This publication is a Draft for Development and is therefore not to be regarded as a British Standard. See inside Tront cover.

3


http://www.avadocuments.com/doc/dd-74-1981
http://www.avadocuments.com/doc/dd-74-1981

