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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
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| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
hsk of technical committees is to prepare International Standards. Draft Interiational Stand
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Plywood — Bonding quality —

Part 1:
Test methods

1

This
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NOT

methods, these may be used.
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doc

ISO

ISO

3

3.1

Sampling shall be in accerdance with ISO 16999.

Tes

3.2

The

Scope

part of 1ISO 12466 specifies methods for determining the bonding quality -ofoplywood,
enboard, and laminboard, bonded with thermosetting resin, by shear testing.

E If it is possible to demonstrate a correlation between the methods defined-in this part of ISO 124

Normative references

following referenced documents are indispensable forithe application of this document,
rences, only the edition cited applies. For undated ‘references, the latest edition of the
iment (including any amendments) applies.

12466-2, Plywood — Bonding quality — Part 2:Requirements

16999, Wood-based panels — Sampling.and cutting of test pieces

Test pieces

Sampling

f pieces shall be'without any visible defect in the testing area.

Shapeand size

test pieces shall be prepared as shown in Figures 1, 2 and 3.

blockboard,

66 and other

For dated
referenced

Ea

est plece Shall be CUl SO thdtl the dgralin directon or the layer (Ply) betweern e diue lines u

perpendicular to the length of the test piece.

nder test is

The test pieces shall be prepared and nicking (saw cuts) made to allow the examination of each glue line of
the panel. The saw cuts shall extend inside the layer.

Test pieces of full-panel thickness may be used for panels with three to nine layers (plies). For panels of more
than nine layers, excess layers shall be removed by planing, cutting or sanding.
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Figure’1 — Test piece example for a 7-ply veneer plywood
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saw cuts throughout the face layers
faces of part 1 and part 2°
glue-line not subject to the shear test
(25 +0,5) mm shear width
2,5mmto4 mm saw cut width
(25+0,5) mm shear length
50 mm minimum distance between clamps

Along the grain direction.
The same set-up shall be made for the back face of part 1 and part 2.
Figure 2 — Composite test piece for blockboard and laminboard
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saw cuts throughout the face layers
faces of part 1 and part 2°

a b WON -

by =(25+0,5) mm

by =2,5mmto4 mm

[y =(25+0,5) mm
Iy =50 mm

glue-line not subject to the shear test

shear width

shear length

saw cut width

minimum distance between clamps

a8  Along the grain direction.

b The same set-up shall be made for the back face of part 1 and part 2.

Figure 3 — Composite test piece for thin-face plywood panel
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4 Apparatus

4.1 Pre-treatment

411 Temperature-controlled water bath suitable for immersing test pieces and capable of maintaining a
minimum temperature of 17 °C.

4.1.2 Boiling tank enabling test pieces to be immersed in boiling water.

4.1.3 Ventilated drying oven capable of maintaining a temperature of (60 + 3) °C at all points.

4.1.|4 Vacuum pressure chamber capable of maintaining in water at room temperature, ‘a|vacuum of
85 KPa for 30 min followed immediately by application of pressure of 450 kPa to 480 kPa for. 30 min.

4.1.6 Autoclave capable of maintaining steam pressure at (200 + 7) kPa for 6 h £ 15 min.

4.2| Shear test

Tensile testing machine fitted with serrated wedge action grips, capable-of operating contirjuously and
megsuring the load to an accuracy: + 1 %.

5 |[Pre-treatment

5.1 Sequence of pre-treatment

Thel| choice of pre-treatment, described in 5.1.1 t05.1.6, for particular plywood classes, shall pe made in
accprdance with ISO 12466-2.

511 24 h Cold soak: immersion for 24 h iRtwater at a temperature not lower than 17 °C.
NOTE (20 £ 3) °C can be consideredasa test reference temperature.

5.1.2 6 h Boil: immersion for 6.hn boiling water, followed by cooling in water at less than 30 °Q for at least
1h.

5.1. BDB: immersion_for 4 h in boiling water, then drying in the ventilated drying oven for 16 h to 20 h at

B
(60 |- 3) °C, then immersion in boiling water for 4 h, followed by cooling in water at less than 30 °Q for at least
1h.

5.1.4 VP: testspecimens are immersed in water at room temperature and a vacuum of 85 kPa i$ applied for
30 min followed by the immediate application of a pressure of 450 kPa to 480 kPa for 30min.

5.1. 72 h Boil: immersion for (72 + 1) h in boiling water, followed by cooling in water at less tth 30 °C for
at lgast/1 h.

5.1.6 Steam: specimens are placed in steam at (200 + 7) kPa pressure for 6 h + 15 min followed by cooling
for at least 1 h in water at less than 30 °C.

5.2 Positioning of test pieces

The test pieces shall be placed, well separated and free to move, in a wire basket. During soaking, each test
piece shall remain completely immersed in water.

© 1SO 2007 — All rights reserved 5
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6 Procedure

6.1 Dete

rmination of behaviour of ply bonding by shear test

Before the water treatment, measure the length and width of the shear area to an accuracy of 0,1 mm and

record.

Arrange the shear test pieces in the centre of the clamping device in such a way that the load can be
transmitted from the testing machine, via the ends of the test pieces, to the shear area without any transverse
load. If slipping occurs, it shall only be allowed in the initial stage of the loading.

Apply the Idad at a constant speed so that failure occurs within (30 £ 10) s.

Determine @nd record the load at failure, to an accuracy of 1 %. Calculate the shear strength, in megapasg
in accordance with Clause 7.

After the shear test, determine the apparent cohesive wood failure in accordance with 6.2:

6.2 Dete
Allow the te

The percer]
illustrations

Failure sho
area. If faily
face venee

Failures reg
test pieces
the cutting

re-sampling

mination of percentage of apparent cohesive wood failure
st pieces to dry before determination of apparent cohesive wood failure.

tage of apparent cohesive wood failure shall be determined by comparison with the stan
in Annex A, by 10 % increments from 0 % to 100 %, and recerded.

Lld normally occur in the wood or in the glue lines between the saw cuts, i.e. within the shear
re occurs outside the test area, or by cross-grain breaKing within 50 % or more of the surface
, reject the result and repeat the test with a shear length of 10 mm.

ulting from the presence of strength-reducing\defects shall also be excluded, with the exceptio
containing tape. Test pieces with such defects should normally be identified and replaced du
bperation. If the number of test pieces, rejected exceeds 20 %, it is necessary to resample. If
is also rejected on this basis, then thé_batch shall be rejected.

6.3 Altennative procedure

An alternat
This proced

7 Expre

Calculate th

ve procedure for bond testing and evaluation, the knife or chisel test, is provided in Anne
ure is deemed suitable-for-quality control purposes only.

ssion of results

e shearstrength, 7, in megapascals, of each test piece, from Equation (1):

als,

dard

test
of a

n of
ring
the

(1)

F

/

b

is the force (load), in newtons, at failure of the test piece;
is the length, in millimetres, of the shear area;

is the width, in millimetres, of the shear area.

Calculate the mean shear strength, to the nearest 0,01 MPa, and the standard deviation.

Also, determine the average percentage cohesive wood failure, to an accuracy of 10 %.

© 1SO 2007 — All rights reserved
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8 Testreport

The test report shall be in accordance with ISO 16999, and shall also contain the following information:
a) mean shear strength, in megapascals, and the standard deviation;
b) average percentage apparent cohesive wood failure;

c) details of pre-treatment (see 5.1);

d) |a reference to this part of ISO 12466.

© 1SO 2007 — All rights reserved 7
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Annex A
(normative)

Determination of percentage of apparent cohesive wood failure by
comparison with reference illustrations

Determine the percentage of apparent cohesive wood failure of the dried individual specimen to the nearest
10 % by comparison to the reference illustrations (see Figures A.1, A.2, and A3). The determination consists
of an area gssessment and a determination of the texture of the failure surface.

For photo t¢chnical reasons, the illustrations are intended for use only with plywood bonded withna brown glue.

In the detefqmination of failure texture of both deep and superficial failures in the veneers, thé)same weighting
shall be asgigned as to apparent cohesive wood failures.

The texture|of the broken surfaces shall be determined using the following guidelines:

a) sufficient light should be available to appreciate the correct texture of the failure surfaces — a magnifying
lens may also be of assistance;

b) areas ¢f the broken surfaces lying entirely in the veneer adjacent.to the tested glue lines or areas of the
tested glue lines covered with opaque bundles of fibres should«count as apparent cohesive wood failufe;

c) a failune surface having a shaggy/downy appearance dué.to covering of the glue lines with fine fipres
should|count as apparent cohesive wood failure;

d) a thin fransparent layer of fibres on the glue ling should also be counted as apparent cohesive wood
failure,|as long as the general appearance shows.covering with fibres;

e) glue visible through a covering of fine fibres should not be recorded as apparent cohesive wood failurg;
f) areas ¢f the glue line, where no glue.fias been present at the time of bonding, should not be counted as

apparent cohesive wood failure.

The determfination of percentage”of wood-fibre failure is subjective and is a skill not instantly acquired. While
trained and| experienced operators obtain accurate and reproducible results, differences between operators
and laboratpries may occurs1o minimise this possibility, the above guidelines shall be observed.

NOTE Dispersiontin interpretation of visual examination results can exceed 10 % in usual practice.

8 © 1SO 2007 — All rights reserved
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Figure A-T— Reference illustrations — Wood fibre failure 0 % to 30 %

© ISO 2007 — All rights reserved 9
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Annex B
(normative)

Bond testing and evaluation using the chisel/knife testing procedures

(suitable for quality control purposes only)

B.1 Geng¢ral

This alternative procedure for bond testing and evaluation (chisel/knife test) is deemed suitable for qu

control pur
combined W

B.2 Pring

In a well-made glue line, the separation of plies occurs, predominantly, through breaking of the wood itself

not by sep3
amount of
fractured w

B.3 Test

Each test p
test piece s

B.4 Apparatus

The followin

B.41 Ch
knife is not
line in a mg
the adhesiv

NOTE 1
along the glu

poses only. It is a stand-alone procedure and shall be used in full. The procedure ‘canno
ith that specified in 6.1 and 6.2.

ciple

ration of the plies along the glue line. A satisfactory glue line will therefore include a substa
adhering wood fibre when the plies are forcibly separated.)Consequently, the proportio
bod adhering to both plies will provide a measure of the quality of the bond.

pieces

ece shall be the full thickness of the sheet and‘@ minimum of 150 mm long and 65 mm wide. H
hall be marked to identify it with the sample.sheet from which it was cut.

g apparatus is required for alltests:

sel (knife), examples of which are shown in Figure B.1 and Figure B.2. The shape of the chis
specified, but shall be_such as to allow the implement to penetrate through the veneer into the
nner that will place_thé glue line under stress and cause a fracture in the vicinity of the glue lin]
e or the wood fibre:

[he percussion chisel shown in Figure B.1 requires a percussion mechanism to assist in forcing the c
e line.

B.4.2 BeTch with a timber backstop.

ality
be

and
ntial
n of

ach

Bl or
hlue
ein

hisel

B.4.3 Lig

ht source fitted with a minimum clear incandescent 150 W lamp or a 15 W fluorescent tube.

If a fluorescent tube is used, a dual, cool white, and daylight tube is recommended.

B.4.4 Oven.

Either B.4.4.1.0r B.4.4.2 may be used.

B.4.4.1

12

Oven, well-ventilated, with heat-emitting element(s), wire mesh shelves or other open material
that allows free internal circulation of air, and capable of maintaining a temperature above 100 °C without
degrading the specimen.

© 1SO 2007 — All rights reserved
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B.4.4.2 Microwave oven, equipped with a cooling fan and cavity air exhaust.
1\
(%7& I |
* 36 | 45 N
B 180 _

y
\oo
N

 J
A

Key
1 hexagon shall have this orientation
2 priginal outline (see Note to B.4.1)
3 plade to be hot forged and hardened

Figure B.1 — Example of percussion chisel for bond testing of plywood

SD) BN D)

Figure B.2 — Example of hand chisel for bond testing of plywood

B.§ Procedure

The procedure shall take place while the plywood is in the wet state after the pre-treatment.

B.5.1 Remove the uppermost veneer of the test piece (see note 1) by forcing the chisel along the glue line
in a direction perpendicular to the grain of that veneer by guiding the chisel forward 25 mm to 50 mm as nearly
as practicable along the glue line (see note 2 and note 3).

NOTE 1 Instead of separating all the veneers of the one test piece, individual test pieces may be used for each glue
line; thus for 3-ply, two test pieces should be cut from the sample sheet.

NOTE 2  The chisel may be applied to the surface of the test piece or to its edge at the glue line.

NOTE 3 A slight wriggle in the motion of the chisel should assist penetration.

© 1SO 2007 — All rights reserved 13


https://standardsiso.com/api/?name=005ffd742ef00ebb55bf9f6d2a628120

