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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO_ also take part in the wark SO collaborates closely with the
International |[Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
The main tagk of technical committees is to prepare International Standards. Draft International Stan@lards
adopted by fthe technical committees are circulated to the member bodies for voting. \Publication gs an
International [Standard requires approval by at least 75 % of the member bodies casting-a vote.

Attention is qrawn to the possibility that some of the elements of this document may be the subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 17087 was prepared by Technical Committee ISO/TC 61, Plastics, SUbcommittee SC 11, Products.

Based with permission of ASTM, on ASTM D 5572, Standard Specification for Adhesives Used for Ringer
Joints in Nonstructural Lumber Products.
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INTERNATIONAL STANDARD

ISO 17087:2006(E)

Specifications for adhesives used for finger joints in
non-structural lumber products

1

This [International Standard specifies performance levels for adhesives to be used in fin
nonsfructural bonded lumber products. Such products include, but are not limited to, dnterior
mouldings, window and door components or parts, and bonded lumber panels. Adhesives that meet the

requirfements of the various performance classes are considered capable of providing’an adequ

use

adhepives as well as the adhesive bonds in the finger joints.

2

The {ollowing referenced documents are indispensable for the application of this International S
dated references, only the edition cited applies. For undated teferences, the latest edition of th
docupent (including any amendments) applies.

ISO 1500-1, Metallic materials — Verification of- static uniaxial testing machines
Tensfon/compression testing machines — Verification-and calibration of the force-measuring syst

3
For

31

bono
unior] between materials produced using adhesives

3.2

finger joint
joint formed by bending two precut members shaped like fingers (see Figure 1)

Key

1
2

Scope

inder the conditions described for the class. This specification is intended to be used

Normative references

Terms and definitions

the purposes of this document, the fellowing terms and definitions apply.

jer joints in
and exterior

ate bond for
to evaluate

tandard. For
e referenced

— Part1:
em

[ / [ =

7 1

| = 2 | 2

a) Horizontal joint b) Vertical joint

face
edge
Figure 1 — Finger joint
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3.3

dry-use nonstructural adhesive
adhesive capable of producing sufficient strength and durability to make the bonded lumber product
serviceable in nonstructural use, under conditions in which the equilibrium moisture content (EMC) of the
wood does not exceed 16 %

3.4

wet-use nonstructural adhesive
adhesive capable of producing sufficient strength and durability to make the bonded lumber product
serviceable in nonstructural use, under conditions in which the EMC of the wood may be 16 % or greater

3.5

equilibrium
EMC
moisture con

NOTE Ad

3.6

moisture content

tent at which wood neither gains nor loses moisture to the surrounding air

apted from ASTM D 9.

moisture content

MC

amount of water contained in the wood, usually expressed as a percentage of théymass of the oven-dry w

NOTE Ad

4 Gener

4.1 Adhes
in-transit exp

NOTE TH
industrially m
cooperation w
Such finger jo
performance d

4.2 When
preferably be

43 Anind
compliance

laboratory-m
made from in

4.4 Testrg

4.5 The di

apted from ASTM D 9.

al principles

ves are classified as dry-use or wet-use. Each classification includes consideration of short
osure conditions at elevated temperatures up;162104 °C.

is specification reflects results obtained with‘laboratory-made specimens compared to those obtaine
pnufactured specimens. These finger joints were prepared using previously certified adhesiV
th a manufacturer or equipment supplierwho had the necessary finger joint cutter and assembly equig
nts may vary in geometry and length from manufacturer to manufacturer, and this variation could affg
f the bonded finger joint assembly, Figure 2 depicts a typical finger joint configuration.

changes are made in the design of industrially manufactured finger joints, the new design s
compared to a control.design that has been used successfully.

ustrially made finger_joint assembly should preferably be evaluated using the requiremen
with this specification. When this specification is used to evaluate specimens made
hde assemblies;“the results may not compare favourably with those obtained with speci
dustrially miade assemblies.

quirenients are provided to determine if the adhesive is suitable for dry use or wet use.

y(est and exposure conditions and treatments are to evaluate adhesives used in nonstru

ood

Hterm

H with
es in
ment.
ct the

hould

ts for
from
mens

Ctural

finger joints f

T typicat service conditions:.

4.6 The 104 °C test is a more severe test designed to evaluate the product after exposure to short-term
elevated-temperature conditions. This test is intended to simulate conditions that might be experienced in
transit, during further processing or in service conditions.

NOTE

4.7

Service conditions could typically include stress and time under stress, as well as elevated temperature.

Procedures are described in sufficient detail to permit duplication in different test laboratories.

To avoid potential problems that would be caused by interrupting the bonding process, the adhesive
performance level should preferably be determined by the finger joint manufacturer prior to handling and early

shipment.
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Before beginning the full testing process, the test laboratory should preferably take a representative sample
and check the dry strength first, in order to ensure that the product basically conforms to the dry-strength
performance level certified by the adhesive manufacturer.

A
Y

Wi

— !

Wh

Key

a hpight of joint 33 mm
f lgngth of finger 6 mm
wy  Width of finger tip 1 mm
wy Width of finger base 2 mm
s slope of finger 5°

NOTH The dimensions given are examples for a typical horizontal finger joint.

Figure 2 — Example of cross-séction of finger joint test specimen

5 Apparatus and materials

5.1 | Tensile-testing machine, ‘capable of maintaining a pre-determined constant crosshead rate. The
mact{ine shall be capable of determining a maximum load. The measured strength shall be betwgen 15 % and
85 %] of the capacity of the maehine. The machine shall permit the measurement and recording ¢f the applied
force|with an uncertainty of £1 % or better.

The fachine shall haye’a capacity of not less than 9 800 N in compression, shall be equipped for one-third-
span| two-point loading for the flexure test as described in 9.1 and shown in Figure 3, shall be gquipped with
grips|of sufficientyéngth to hold the specimen firmly, preferably with a minimum length of 63 mm @and minimum
widthl of 19 mimy’and shall be located in an atmosphere such that the moisture content of the spgcimen is not
noticgably altered during testing.

The equipment shall be calibrated rpgnlnrly inaccardance with 1ISQ 7500-1

It is recommended that the machine be autographic, giving a chart that can be read in terms of millimetres of
crosshead movement as one coordinate and applied force as the other coordinate. It is also recommended
that inertialess equipment be used.

The finger joint specimens to be broken in tension are shorter than those to be broken in flexure.
Accommodation shall be made in the equipment for handling the larger flexure specimen.

5.2 Environmental chamber, capable of conditioning specimens at (23 £ 2) °C and (65 £ 5) % relative
humidity, having a capacity for at least 20 specimens well spaced and supported on racks to allow free air flow.

© I1SO 2006 — All rights reserved 3
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5.3

Oven(s), with sufficient air circulation to remove moisture from the oven chamber, capable of meeting

all the following temperature requirements: (41 +2) °C (see 10.2.3), (65+2)°C (see 10.2.6 and 10.3.3),
(104 £ 2) °C (see 10.2.4, 10.2.5 and 10.3.4) and (110 + 2) °C (see 10.2.4).

5.4 Specimen-soaking tank, having a capacity meeting the requirements of 10.2.3, so that all of the
specimens are at least 50 mm below the water level for the duration of the soak cycles.

5.5

specimens are at least 50 mm below the water level for the duration of the boil cycles.

Specimen-boiling tank, having a capacity meeting the requirements of 10.3.3, so that all of the

5.6 Vacuum/pressure vessel, having a capacity meeting the requirements of 10.3.5, so that all of the

specimens a

5.7 PVDC

6 Requitements

6.1
accordance

and performance classification.

6.2 Compl
wood that is
compliance f
used woods,
adhesive, or
requesting a
wood-failure

6.3 Thew
6.4 An in
construction

requirementg

7 Tests

71
manufacture

7.2 Use lu

any face or ¢dge; ' EMC of 8 % to 12 %, preferably brought to 10 % to 12 % MC prior to cutting and bor

free of knots

To demonstrate compliance with this specification, the test adhesive shall be-tested for performar

Prepare the finger jointyassemblies in cooperation with a wood-products manufacturer, an equig

T atteast 50 betow thewater fevet for theduratiomof thevacuum/pressure Tycles:

wrap: poly(vinylidene chloride) film for wrapping test specimens.

vith Clauses 9 and 10, and it shall meet the requirements in Table fof the selected test
ance with this specification shall warrant certification of the~adhesive for use on the spec
used for the tests, or for use on a designated group of species when tested and found to
as accepted in this specification, are given in Table 2¢in the event that the user or supplier
both, cannot accept the designated groupings inxFable 2, either party shall have the opti
test on an individual species. Furthermore, the user and supplier may agree to change any
requirements of Table 1 when applied to tests.@n group 3 and 4 hardwoods in Table 2.
pod-failure requirements listed in Table 1 are given for softwoods and hardwoods.

justrially manufactured finger joint\*may be used to evaluate the adhesive, provide

meets the requirements set forth in Clauses 7 to 10, and the joint is tested agains
in Table 1.

becimens

F or a laboratéry-having all of the proper equipment.
mber that\conforms to the following requirements: maximum slope of grain of 7 % (1 in 1

and ‘decay; free of machining defects such as chipped grain, feed-roll polish, coarse knife 1

cein
mode

es of
be in

or any one member of said group of species. The desighated species groupings for comronly

pf the
on of
pf the

its
t the

ment

4) on
ding;
narks

and feed-roll

r‘nmprneeinn; free of drying effects such as case harr‘ln-ning7 r\nllnpen and eplife orchecks

Recommended minimum specific gravities are given in Table 3. Finger joints shall be cut on the day the
assemblies are to be made. See Clause 6 for species compliance rules relative to testing, and Table 2 for
information on the bondability of some species of wood.

7.3
applying the

7.4

adhesive, as well as for assembling, pressing and curing the assembly.

Follow the adhesive manufacturer’s instructions for conditions and procedures for preparing and

For each exposure condition within the unique performance classification, a test group shall consist of

20 specimens representing at least four different assemblies with no more than five specimens for each

assembly.
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Table 1 — Minimum test requirements

Test mode: tension P Test mode:
flexure
Wood failure ¢
Subclause
Performance classification and number for Group Individual Stress at
exposure conditions 2 exposure | Strength ¢ average © minimum f rupture ¢
description min. 9
P MPa % % (min.%)
MPa
Soft- | Hard- | Soft- | Hard-
wood [wood"| wood |wood"
Dry Use:
Cured (dry) 10.2.2 13,8 60 30 30 15 13,8
Three-cycle soak 10.2.3 6,9 30 15 15 — 6,9
Elevated-temperature test method 1 10.2.4 6,9 — — — — —
104 °C)
E|levated-temperature test method 2 10.2.5 6,9 — — — — —
104 °C)
Temperature/humidity 10.2.6 52 " 4 — — — —
65 °C, 16 % EMC)
Wet pse:
Cured (dry) 10.3.2 13,8 60 30 30 15 13,8
Boil 10.3.3 1,0 50 25 25 — 9,7
Flevated temperature (104 °C) 10.3.4 6,9 — — — — —
\acuum/pressure 10.355 11,0 50 25 25 — 9,7
@  Twenty specimens required for each classificationand exposure.
b Rarallel to the grain.
¢ Tlension and flexure results may vary with~the species. To be acceptable, a wood shall produce joints able|to meet these
requirements.
d he wood-failure requirements aré given for softwoods and hardwoods. Group 3 and 4 hardwoods are listed fat 50 % of the
ftwood value, with no wood-failure fequirement if the calculated value is 15 % or less.
€ Hor total group of specimens(tested.
f 90 % of the specimens testéd shall meet or exceed the minimum wood-failure percentages shown. If a zero valug is obtained for
gny of the specimens, the, specimen shall meet the strength requirement.
9 Hor any individual specimen.
h dee recommended.minimum specific gravity in Table 3.

© I1SO 2006 — All rights reserved 5
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Table 2 — Bondability groupings of commonly used wood

Group @ Hardwoods Softwoods Other

Group 1° Alder Cedar, Incense Balsa Hura

Bond easily Aspen Fir, Grand Cativo Purpleheart
Basswood Fir, Noble Courbaril Roble
Chestnut, American | Fir, Pacific Determa ©
Cottonwood Fir, White
Magnolia Pine, Eastern white
Willow, Black Pine, Western white

Redcedar, Western

Redwood
Spruce, Sitka
Group 29 Butternut Fir, Douglas Afrormosia Meranti (Lauwan), Light red
Bond well Elm, American Larch, Western © Andiroba Meranti (Lauan), White
Elm, Rock Pine, Ponderosa Angelique Meranti (Lauan), Yellow
Hackberry Pine, Sugar Avodire Obeche
Maple, Soft Redcedar, Eastern Banak Okoume
Sweetgum Cedar, Spanish Opepe
Sycamore Iroko Peroba rosa
Tupelo Jarrah Sapele
Walnut, Black Limba Sucupira
Yellow-poplar Mahogany, African Wallaba
Mahogany, True
Group 3f Ash, White Cedar, Alaska Angelin Meranti (Lauan), Dark ned
Bond satisfactorily |Beech, American Cedar, Port Orford Azobe Pau marfim
Birch, Sweet Pine, Southern Benge Pine, Caribbean
Birch, Yellow Bubinga Pine, Parana
Cherry Karri Pine, Radiata
Hickory, Pecan Ramin
Hickory, True
Madrone
Maple, Hard
Oak, Red\¢
Oak,\White €
Group 49 Orange, Osage Balata Keruing
Bond with diffjculty \{ Persimmon Balau Lapacho
Greenheart Lignumvitae
Kaneelhart Rosewood
Kapur Teak

It is recognized that more modern adhesives might lead to different species groupings in regard to difficulty of bonding.
Bond very easily with adhesives having a wide range of properties and under a wide range of bonding conditions.

¢ Difficult to bond with phenol-formaldehyde adhesives.

Bond well with a fairly wide range of adhesives under a moderately wide range of bonding conditions.

€ Wood from butt logs with a high extractive content is difficult to bond.

f Bond satisfactorily with good-quality adhesives under well-controlled bonding conditions.

9 Satisfactory results require careful selection of adhesives and very close control of bonding conditions; may require special surface
treatment.

6 © I1SO 2006 — All rights reserved
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Table 3 — Recommended minimum specific gravities by species

Species Specific gravity @

g/cm3

Cedar, Alaska 0,44

Fir, Douglas (East) 0,48

Fir, Douglas (interior South) 0,46

Fir, White 0,39

Hemlock, Western 0,45

Larch, Western 0,52

Pine, Lodgepole 0,41

Pine, Loblolly 0,51

Pine, Ponderosa 0,40

@  Values are averages based on oven-dry mass and volume at 40.% to 12 %

moisture content.

8 Moisture content and conditioning

8.1 | Measuring moisture content

Ther¢ are several stages in this test method where.it'is necessary to determine the MC, as follows: on the
lumbger before bonding, on the assemblies before“cutting into specimens, and on the specimens during
several tests when they have to be dried to a given MC before testing.

Selegt lumber within the range from 10 % 6,12 % MC before bonding (see 7.2). Determine the MC by use of
an electronic moisture meter. After banding the assemblies in the field, control the MC of the specimens
throughout the testing process.

If ne¢ded, condition the assemblies to the original MC £ 1 % by use of an environmental chamber prior to
cutting the specimens.

8.2 | Specimen conditioning during the testing process

The allowable varigtion in MC at the completion of a drying cycle or before testing dry is + 1 %. For example, if
the MC of the Specimen before exposure is 9 %, the acceptable range for testing is 8 % to 10 %.[Wood failure
is estimated+on specimens after they have been conditioned to less than 8 %, except for the dry tg¢st described
in 10}2.2<and 10.3.2, where the specimens have never left the dry state. Wood failure may be rgad on these
test gpeeimens following the strength testing, with no further conditioning to reduce MC.

9 Test procedures — Flexure and tension

9.1 Testing in flexure
Specimens shall be conditioned in accordance with Clause 8.
From a finger-jointed assembly (see 7.2), cut the flexure-test specimens with sufficient length for the joint to

be centered at midspan as in Figure 3, and with a distance between the reaction points of 24 times the depth
d. Allow at least 25 mm at both ends of the specimen outside the reaction points (see dimension e in Figure 3).

© I1SO 2006 — All rights reserved 7
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On each edge of the specimen, feather out the finger at the midpoint of the joint, adjusting the width of the
specimen accordingly (see Figure 4).

NOTE In this application, “to feather” means to remove any portion extending beyond the normal surface of the outer
finger so that the stress riser (butt joint effect) is not present on the surface (see Figure 4).

Subject the specimens to the tests for the selected classification (wet use or dry use), or both, in accordance
with the applicable conditions and treatments given in Clause 10. Consult Table 1 for the tests required for
each test mode and performance classification.

Attach each specimen in turn to the test machine and apply the load with a continuous motion of the movable

f (12 1+ 1 2) /mi tasti th H h third t mt |l di ith th
head at a rate-of (12 =12} mm/mintesting-the-specimens-by-one-third-span—two-pointloading-with-thg load

applied perpéndicular to the face showing the fingers, as shown in Figure 3.

Report the sfress at rupture values on the form shown in Table A.1 in Annex A for dry use and, wet-use.|Also,
report the wgod species used for testing, indicate whether it is classified as softwood or hardwood, and feport
the slope of the finger in degrees. Report the measurements of width or thickness » and depthrof specinjen d,
to the nearedt 0,1 mm, for each specimen. Table A.1 also includes spaces for the recording‘of several items of
bonding infofmation that, although not required for test reporting, have been found wseful in product quality
control.

Key

Ls length of §pecimen between reaction points 312 mm

b  width of vertical joint or thickness of horizontal joint 19 mm

d depth of specimen 13 mm

e length of specimen outside reaction points at least 25 mm

NOTE  These dimensions are given as examples of a finger joint assembly. Use the actual measurements of » and d.
Note that dimension b is the width of a vertical joint but the thickness of a horizontal joint.

Figure 3 — Flexure test specimen dimensions and set-up

8 © I1SO 2006 — All rights reserved
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/
L e—— V

Figure 4 — Feathered finger joint

Key
1 fgathered joint

9.2 | Testing in tension
Specjmens shall be conditioned in accordance with Clause 8.

From| a finger-jointed assembly, cut the tension test specimens, each measuring 6 mm x (19 + (,25) mm and
with @ recommended length of 254 mm (see Figure 5).\Trim the outer fingers of the specimen as| described in
the Note to Subclause 9.1 and as shown in Figure 4({7a process known in this specification as “feathering”.

NOTH Figure 5 illustrates the finger joint configuration. 254 mm is the preferred length, but shorter Igngths may be
necegsary to accommodate certain test machines

A <
x ; N /
Y
gl L -

Key
L ength of specimen 254 mm
H  height ofispecimen 19 mm
W yidth.,of specimen 6 mm
NOTE™T—These dimensions are given as examples onty.

NOTE 2 The recommended length is 254 mm. Some test machines cannot accommodate this length.

Figure 5 — Tension test multifinger specimen
Subject the specimens to the tests for the selected classification (wet use or dry use), or both, in accordance
with the applicable conditions and treatments given in Clause 10. Consult Table 1 for the tests required for

each test mode and performance classification.

Attach each specimen in turn to the test machine and apply the load with a continuous motion of the movable
head at a rate of 13 mm/min.

© I1SO 2006 — All rights reserved 9
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Report the tensile stress values, together with the estimated percentages of wood failure, on the form shown
in Table A.2 and Table A.3 for dry use or Table A.4 and Table A.5 for wet use. Indicate whether the
assemblies were industrially manufactured or laboratory made (see Table A.6). Also, report the wood species
and indicate whether it is classified as softwood or hardwood. Report the slope of the finger in degrees and
the dimensions of each specimen to the nearest 0,1 mm: length of the finger f, width of the finger at the tip w;
and width of the finger at the base wy, (see Figure 2).

Estimate the wood failure at the finger joints by eye to the nearest 5 % (see Annex B for guidelines on reading
wood failure). In addition, the mode and location of failure may be noted, i.e. as wood failure away from the

joint, through

the tips or following the fingers.

10 Expos

ure conditions

10.1 Time schedule for the tests

Due to the n
to run all thg
running the t
test 20 speci

10.2 Dry use

imber of specimens to be tested and the types of test to be run, there may,not be sufficien
specimens at one time in the time allotted. So that the time schedule ,can be followed, 4
bsts in 10.2.3, 10.2.4, 10.2.5, 10.3.3, 10.3.4, and 10.3.5, determine whether 1 h is enough ti
Mmens. If not, divide the specimens into smaller groups before running thé exposure tests.

10.2.1 Gengdral

The exposu
requirementg

10.2.2 Dry t

Following th
specimens t(
with the instr|

10.2.3 Soak

Place one gr|
or other suitg
specimens g
immersed fo
sufficient air
Repeat this j

e conditions and treatments used with each test'mode to meet the dry-use classifig
are listed in Table 1. Details of the test methods.are given as follows.

bst

b prescribed curing period for the .adhesive being tested, condition or dry one group ¢
within the allowable range of £ 1 % of the original moisture content (MC), and test in accorg
Lictions in 9.1 or 9.2.

test (three-cycle)

bup of the specimens.in‘water at (23 + 2) °C in the soak tank, separated by stickers, wire sc
ble means in sugh a“manner that all surfaces are freely exposed to the water. Weight dow
o that all specimens are at least 50 mm below the surface of the water. Keep the speci
I a period ofi4-h, followed by drying at a temperature of (41 +2) °C for a period of 19 h
circulation~to reduce the moisture content of the specimens to within + 1 % of the origina
rocedure twice more for a total of three cycles. Following the third cycle, conduct the tests

dry condition

time
efore
me to

ation

f the
ance

eens
n the
mens
with
MC.
n the

at (23 2) °C. If needed, before testing and again before reading wood failure, condition ¢r dry

to less than tr % MC in an environmental chamber.

10.2.4 Elevated-temperature test method 1

Either this elevated-temperature test method or that described in 10.2.5 may be used for the elevated-
temperature test.

Place one group of specimens in an oven at (104 + 2) °C and hold for 6 h. Remove the specimens individually
and immediately wrap each in two layers of poly(vinylidene chloride) (PVDC) wrap. Place the wrapped
specimens in a single layer in an oven at (110 + 2) °C and hold for a minimum of 12 min and maximum of
20 min. Remove them from the oven one specimen at a time, and test within 30 s without removing the PVDC
wrap. Conduct the test in a room with an ambient temperature of (23 + 2) °C.

10 © IS0 2006 — All rights reserved
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The exposure of the unwrapped specimens for 6 h at (104 + 2) °C is for the purpose of simulatin

g an elevated-

temperature environment that could be encountered during transportation. PVDC wrap slows the cooling rate while testing.

NOTE 2

Using this procedure, the temperature of a specimen 15 s after removal from the oven will be

104 °C. This cool-down rate is based on actual tests on specimens.

10.2.5 Elevated-temperature test method 2

approximately

Either this elevated-temperature test method or that described in 10.2.4 may be used for the elevated-
temperature test.

Test
heati
follow

10.2.

o PN HECW-N for th ££ $ £ lavatad taranarat v bar e o baootodl baormbaoe ot @
ane OPU\JIIIIUIIO TUT 1% TITTUU UT TITvVvalou I.UIII}JUIGI.UIC LI_Y uonly [~ IAviV BRI R[<I BRI Viv] EER R e ] S |
ng the specimens at (104 £ 2) °C for 6 h, and also enclosing the test machine for testing
ing the exposure period.

b Temperature/humidity test

Condition one group of specimens to equilibrium at (27 + 2) °C and (80 + 5) %.relative humidity
16 %| EMC). Wrap each specimen in two layers of PVDC wrap and place ‘in/a single layer i
(65 H2) °C for 12 min to 20 min. In a room with ambient temperature of (23'+ 2) °C, remove th
one gt a time and test within 30 s without removing the PVDC wrap.

NOTE Using this procedure, the temperature of a specimen 15 s after removal from the oven will be
60 °C| This cool-down rate is based on actual tests on specimens.

10.3| Wet use

10.3.l General

The lexposure conditions and treatments used with each test mode to meet the wet-use
requirements are listed in Table 1. Details of . the test methods are given as follows.

10.3.2 Dry test

Follow the instructions in 10.2.2.

10.3.8 Boil test

Placg one group of specimens in a tank of boiling water, separated by stickers, wire screens or ¢

mear
they
suffig
+19
until

s in such a mannher that all surfaces are freely exposed to the water. Weight down the g
remain immersed by at least 50 mm during the boil cycle. Boil for 4 h. Dry for 20 h at (65
ient air circulation to lower the MC of the specimens to the original MC, within an allowabl
. Determine the MC by removing a specimen at 18 h, 19 h, and 20 h and testing with a m
he”MC reading is in the desired range, or predetermine the time required to reach the dqg

runni

hg-trials. Repeat the 4 h boil cycle. Then remove the specimens and cool in running watsg

capable of
immediately

quivalent to
an oven at
e specimens

approximately

classification

ther suitable
pecimens so
+ 2) °C with
b variation of
Disture meter
sired MC by

rat 18 °C to

27 °C for 1 h. Remove the specimens from the water and place them in a plastic bag to keep them wet. Test

while

wet within 1 h.

For the specimens broken in tension, dry to less than 8 % MC before estimating the percentage of wood
failure.

10.3.4 Elevated-temperature test

Either the elevated-temperature test method described in 10.2.4 or that described in 10.2.5 may be used for
the elevated-temperature test. Follow the instructions in the relevant subclause.

©I1SO

2006 — All rights reserved
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10.3.5 Vacuum/pressure test

Place one group of specimens in a pressure vessel, separated by stickers, wire screens or other suitable
means in such a manner that all surfaces will be freely exposed to the water. Weight down the specimens and
fill the vessel with water at 18 °C to 27 °C so that all specimens are immersed by at least 50 mm. Produce and
maintain a vacuum of at least 84,4 kPa for 30 min. Release the vacuum, and follow immediately with pressure
of (517 + 14) kPa for 30 min. Remove the specimens from the vessel and place in a plastic bag to keep them

wet. Test whi

le wet within 1 h. Dry to less than 8 % MC before reading the wood failure.

11 Expression of results

For the flexu

R=PLy
where
P s th

Ly isth
b isth
d isth
Wood failure

For the tensi

hd?2

e test, calculate the stress at rupture R, in MPa, as follows:

e maximum load, expressed in newtons (N);

e length of the specimen between the reaction points (24d), expressed in millimetres (mm);
e width of the specimen, expressed in millimetres (mm);

e depth of the specimen, expressed in millimetres (mm).

shall be also indicated as a test result.

e test, calculate the ultimate tensile stress UTS/in MPa, as follows:

st the

UTS = H/bd
where
P is tHe maximum tensile load, expressed in newtons (N);
b s the width of the specimen,‘expressed in millimetres (mm);
d is the depth of the specimen, expressed in millimetres (mm).
Wood failure[shall be also/ndicated as a test result.
NOTE In|the tensile test, the load is applied along the length of the test specimen, whereas in the flexure tg
load is applied by the leading edges acting on the upper surface of the test specimen.
12 Precision

The precision of this test method is not known because interlaboratory data are not available. When
interlaboratory data are obtained, a precision statement will be added at the following revision.

12
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A1

ISO 17087:2006(E)

Annex A
(informative)

Report forms

This annex provides report forms that are intended to be used to record test results and to provide an
easy reference to determine whether the specimens prepared with the adhesive under test satisfy the
requirements of this specification.

a) /
b) |

A su
Table

\ report form for the flexure test is given in Table A.1.
Report forms for the tension test are given in Tables A.2, A.3, A4 and A.5.

pplementary page for recording information needed for the interpretation 'of the results
A.6.

©I1SO
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Table A.1 — Report form — Flexure test for dry-use and wet-use classifications

Report No.:

Adhesive manufacturer:
Test facility:

Laboratory No.:

Stress at rupture, dry use Stress at rupture, wet use
Specimen No. MPa MPa
Dry 3-Cycle-soak Dry Boil \Vacuumipressyire
(10.2.2) (10.2.3) (10.3.2) (10.3.3) (10.3.5)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20
Avg for group
Required avg[? 13,8 6,9 13,8 9,7 9,7
WF % b XK XK XK XK XK
Passed? Yes/No Yes/No Yes/No Yes/No Yes/No
Meets dry-use requirements? Yes_ No_ Meets wet-use requirements? Yes__ No_

b No wood-failure requirement.

XXX No information needed.

a Required minimum average strength for total group of specimens, in MPa.

14
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Table A.2 — Tension test for dry-use classification (dry test and soak test)

Report No.:

Adhesive manufacturer:

Test facility:
Laboratory No.:

ISO 17087:2006(E)

© I1SO 2006 — All rights reserved

Dry 3-Cycle soak
(10.2.2) (10.2.3)
SpegimenNe- Woad failure @ Wood failure @
Strength Strength
Softwood Hardwood Softwood Hardwood
MPa % % MPa % %

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20
Avg for group
Reqyired‘avg ° 13,8 XXX XXX 6,9 XXX XXX
WF %-(6tahe XXX 80 30 XXX 30 15
WF % (min.)d XXX 30 15 XXX 15 —¢©
Passed? Yes/No Yes/No Yes/No Yes/No Yes/No Yes/No
Meets dry-use requirements? Yes__ No_
a Place a check alongside the minimum wood-failure percentage.
b Required minimum average strength for total group of specimens, in MPa.
¢ Required minimum average wood-failure percentage for total group of specimens, in %.
d Required minimum wood-failure percentage for individual specimens, in % (see Table 1, Footnote f).
e No wood-failure requirement.
XXX No information needed.

15
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Table A.3 — Report form — Tension test for dry-use classification:
elevated-temperature test and humidity test

Report No.:

Adhesive manufacturer:
Test facility:

Laboratory No.:

104 °C 65 °C
(10.2.4, 10.2.5) (10.2.6)
Specimen No. Strength Wood failure @ Strength Wood failure 2
Softwood Hardwood Softwood Hardwopd
MPa % % MPa % %

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20
Avg for group
Required avg b 6,9 XXX XXX 5,2 XXX XXX
WF % (total) © XXX —¢ —¢ XXX —¢ —¢
WF % (min.)d XXX —¢ —¢ XXX —¢ —¢
Passed? Yes/No Yes/No Yes/No Yes/No Yes/No Yes/No
Meets dry-use requirements? Yes__ No_

Place a check alongside the minimum wood-failure percentage.

Required minimum average strength for total group of specimens, in MPa.

Required minimum average wood-failure percentage for total group of specimens, in %.

Required minimum wood-failure percentage for individual specimens, in % (see Table 1, Footnote f).
No wood-failure requirement.

XXX No information needed.

® o O T
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Table A.4 — Report form — Tension test for wet-use classification: dry test and boil test

Report No.:

Adhesive manufacturer:

Test facility:

Laboratory No.:

© I1SO 2006 — All rights reserved

Dry Boil
(10.3.2) (10.3.3)
SpegimenNe- Woad failure @ Wood failure @
Strength Strength
Softwood Hardwood Softwood Hardwood
MPa % % MPa % %

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20
Avg for group
Requiredavg P 13,8 XXX XXX 11,0 XXX XXX
WF % (total) © XXX 60 30 XXX 30 25
WF % (min.)d XXX 30 15 XXX 25 —¢
Passed? Yes/No Yes/No Yes/No Yes/No Yes/No Yes/No
Meets wet-use requirements? Yes__ No_
a Place a check alongside the minimum wood-failure percentage.
b Required minimum average strength for total group of specimens, in MPa.
¢ Required minimum average wood-failure percentage for total group of specimens, in %.
d Required minimum wood-failure percentage for individual specimens, in % (see Table 1, Footnote f).
e No wood-failure requirement.
XXX No information needed.
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Table A.5 — Report form — Tension test for wet-use classification:
elevated-temperature and vacuum/pressure test

Report No.:

Adhesive manufacturer:
Test facility:

Laboratory No.:

104 °C Vacuum/pressure
(10.3.4) (10.3.5)
Specimen |L°_ Strength Wood failure 2 Strength Wood failure 2
Softwood Hardwood Softwood Hardwojpd
MPa % % MPa % %
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Avg for group|
Required avg b 6,9 XXX XXX 11,0 XXX XXX
WF % (total) XXX —F —F XXX 50 25
WF % (min.)d XXX —e —e XXX 25 —e
Passed? Yes/No Yes/No Yes/No Yes/No Yes/No Yes/No
Meets wet-use requirements? Yes__ No_
a Place a check alongside the minimum wood-failure percentage.
b Required minimum average strength for total group of specimens, in MPa.
¢ Required minimum average wood-failure percentage for total group of specimens, in %.
d Required minimum wood-failure percentage for individual specimens, in % (see Table 1, Footnote f).
e No wood-failure requirement.
XXX No information needed.
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