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GLUING WOOD GUIDE

In preparing a good glue joint, although
a suitable glue has been chosen, it is still
necessary to keep your mind on a couple
of ground rules:

1. Working temperature should be high-
er than minimum film forming tempera-
ture (MFFT).

. Control wood moisture to the required
level.

. Clean surface and ensure suitable
surface tension

. Joints should fit properly

. Apply correct quantity of glue on the
joint.

. /lAssemble wood elements within open
time.

. Choose correct pressing temperature
and pressing time.
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Minimum film forming
temperature (MFFT)

Every adhesive has its own MFFT varies
between 3 to 15°C depending on the glue
types, in special cases, it can be down to
-10°C like winter adhesive. MFFT indicates
the lowest temperature which adhesive is
able to form a thin film in glue joint. If the
working temperature is below MFFT, the
glue only dries and forms a layer which
cannot develop the required strength.

Wood moisture

The moisture content in wood has a sig-
nificant effect on gluing, especially gluing
of solid wood. The ideal wood moisture is
7-12% when use PVAc adhesive, polyure-
thane adhesive requires higher wood mois-
ture of 12-20%. Extra water /water damp
normal are provided when polyurethane is
applied to ensure a fully curing. The wood
elements to be bonded should always have
nearly the same moisture content with a
maximum tolerance of +2%, otherwise the
different shrinkage and swelling will lead
to stress which not only affect the glue
joint but can also cause deformation of the
wood product. To avoid this, the wood must
be thoroughly conditioned before gluing.

Surface checking

To be bonded wood should be flat and
achieve a good fit. The surfaces must be
clean, dry and free of dust, grease and oth-
er contaminations before glue is applied.
Wood preferable is glued within the same
day after machining/cutting so that surface
will not change again.

An easy compatibility test can be done to
check the surface. Place one drop of water
or glue to the surface to be bonded, if the
drop beads up on the surface, the surface
must be cleaned or sanded before bond-
ing; if the drop spreads out flat, the glue
will result in a positive tack on the surface.

This surface
is easy to glue.

This surface is
difficult to glue.

Application of adhesive

The glue can be applied with a brush or a
roller or nozzle. It is important that the glue
is applied evenly. The necessary quantity
of glue applied depends on absorbency
and fit of the wood, normally ranges be-
tween 100250 g/m?. The glue is often
only applied to one surface, so called one-
sided application, when working with solid
wood or wood containing oils and resins,
double-sided application is recommended.
The sufficient quantity of glue is achieved if
small glue beads is squeezed out of both
sides of the joint under pressure.

* Open time:

Open time is defined as the period “affer
application of adhesive during which wet
bonding is possible” according to DIN
16920. However, people also know it as
the time between application of adhesive
and the time pressure is applied. On page
2 in the brochure, the stated open times
are obtained by using pine wood with the
wood moisture of 9% and 50% relative
humidity of air, the testing temperature is
around 20°C.

¢ Closed assembly time:

According to DIN 16920, it is the time af-
ter closing of the wood elements until the
required the pressure is reached. Closed
assembly time is part of open time.

¢ Pressing time and pressing
temperature:
To achieve a successful joint, correct press-
ing time and pressing temperature have to
be chosen. If pressing time is not sufficient
or pressing temperature is lower, joints per-
haps will open after pressure is released.
If pressing temperature is increased, the
pressing time can be decreased co-ordi-
nately. The stated pressing times in this
brochure are minimum and they can vary
depending on the wood type and pressing
temperature.
By using PVAc glue, extra pressing time can
be suggested for following cases:

Hard/oil-containing wood: + 50% - 100%
Decreasing 5°C in temperature: ~ +100%
Wood moisture is 15%: +100%

* Pressure:

Pressure must be sufficient to guarantee re-
quired fit of the joints. A pressure of 1-3
kg/cm? is common used for veneering and
compact laminating, 7-10 kg/cm? is for
soft wood lamination, and 13-15 kg/cm?
is recommended for hard wood like oak.
Be aware that too high pressure might re-
sult in glue penetrating into the substrates
or being squeezed out so that there is not
enough glue left in glue line, and conse-
quently lead to defective bonds. A fully
bonding strength could be obtained after
24 hours.
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In general, open time and pressing time
can be prolonged in the situation listed
below:

Too high wood moisture

High of relative humidity in air
Low wood and room temperature
High density of wood

Thick layer of glue

Low press temperature
Double-sided application

The open time and pressing time can be
reduced if:

e The relative humidity is low

Wood and room temperature is high
Wood surface is porous

Glue layer is thin.

If clamp is used, the following is suggested:

Pine: 300 cm? per clamp
Mahogany: 250 cm? per clamp
Teak: 200 cm? per clamp

Polyurethane glue requires approx. half of
the area per clamp.

Finishing of glued wood

Wood finishes give a desired appearance, protect
wood surfaces, and provide a cleanable surface.
However, when selecting a finish, one should consider
whether the finishing performances will impact glued
joints and also how surface properties of glued lines
affect finish applications. At page 6 the guideline
table indicates the suitable finishing on the different
type of adhesives. It is strongly recommended to carry
out sufficient finishing tests before larger scale of finish
performances.

Staining:

There are many types of products can be used for
staining including oil-based, water-based, solid-color
stains as well as wood conditioners. If the adhesive is
not stainable, problems such as discoloration, blister
and cracking might be caused after performance.

In general, PU and UF adhesives are more stainable
than PVAc adhesives.

Vacuum impregnation:

Finishes will penetrate into wood by vacuum impreg-
nation in order fo retard water absorption and extend
their service life. Adhesives have to be dried minimum
1 day at 20°C before impregnation.

Lye treatment

Wood lye freatment has a lightening effect on the
wood. Cross-inkable adhesives such as PU, UF resins
and D4 PVAc can be considered to tolerate lye treat-
ment. Otherwise they are not recommended.

Advice and guidance

The products mentioned in this folder are
DANA LIM’s general wood adhesives.
DANA LIM produces others and more spe-
cialized adhesives. In case of request spe-
cial tasks or in need of further information
or a good advice, please do not hesitate to
contact DANA LiM’s Technical Service on
phone number +45 56640075.

All products’ Technical and Safety data
sheets are available on DANA LIM’s home

page: www.danalim.dk.
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In practice, variations can occur in the different materials, therefore it is always recormended to carry out sufficient bonding tests before commencing - in particular for

larger tasks.

Finishing of

glued wood

[®] Can be carried out

[O] Test is recommended
For further information about treatment
of glued subjects, see page 3.
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WOOD ADHESIVE DURABILITY

Moisture/water resistance

Different types of adhesives contribute
different levels of moisture/water resis-
tance. In general, thermosetting resins
such as epoxies, urea- formaldehyde
and polyurethane are considered to be
adhesives having higher level of water
resistance due to their well cross-linked
chemical structure.  As thermoplastic
resins like polyvinyl acetate (PVAc) ad-
hesive, without any cross-link, have poor
moisture resistance. However, this char-
acteristic can be significantly improved

by modifying PVAc to be crosslinkable.

The water resistance of PVAc is classi-
fied as D1, D2, D3 and D4 according to
European standard EN 204/205 where
the tensile shear strength is measured on
bonded joint of beech wood which has
been exposed to different climatic con-
ditions. ~ Uncrosslinked pure PVAc dis-
Eersion only reach D2 durability class,
y adding filler or plasticizers into for-
mulation, the water resistance might be
reduced to D1. Modified crosslinkable
PVAc with pH of 3 or 4-5 for new genera-
tion can provide D3 or even D4 grades.
Concerning thermosetting resins like urea
formaldehyde resin, the water resistance
is classified as C1, C2, C3 and C4 ac-
cording to EN 12765.
In the table at this page, the application
on different water resistant of adhesives
has been recommended.

Weather resistance

Even though a PVAc glue meet the water
resistant requirement of D4, it does not
grant a weather resistance to wood joint
which without protection will be placed

outside door. The wood joints bonded
with D4 PVAc glue have to be coated
with water resistant paint or lacquer be-
fore it is exposed to the outside weather.

Heat resistance

The heat resistance of glued wood joints
is an important characteristic to evaluate
whether the product can be used in the
application of engineered wood. Basi-
cally with increasing the temperature,
the bonding strength of wood joints de-
creased. However, there are big differ-
ences in heat resistance between thermo-
plastic and thermosetting adhesives. The
wood joints glued with PU or UF adhe-
sive can be used in the condition that the
temperature is up to 110°C at which the
boning strength is only slight decreased
compared to its strength at 20°C. The
wood joints bonded by D2 PVAc adhe-
sive show strong bonding when temper-
ature is between 20 to 40°C, but with
temperature increased to 50°C, the

strength will be great decreased. Cross-
linked PVAc like D3 and D4 glues can
offer heat resistance up to 80°C specially
when glue is approved by means of EN
14257 Watt 91 test.

In the application of load-bearing con-
struction, PVAc adhesives are not recom-
mended, instead PU adhesives as well
Melamine urea formaldehyde resin are
preferable.

Interior use, in which the tempera-
ture only occationally exceeds
50°C for a short time. The mois-
ture contfent of the wood is max.
15%. E.g. furniture is placed in
dry rooms.

Interior use with occational short
time exposure to running or
condensed water. The moisture
content of the wood should not
exceed 18%. E.g. furniture in dry
rooms.

D2

Interior use with frequent short
time exposure to running or
condensed water and/or can be
long time exposed to high humid-
ity. E.g. furniture and equipment
in wet rooms, kitchen tabels og
wood exposed to high moisture.

D3

Interior use with frequent long time
exposure to running or condensed
water. Exterior use only if product
is protected by an adequate
surface coating. E.g. frame wood
for windows and goors, garden
furnitures and wood, and equip-
ment exposed to high moisture.

D4

The tensile strenght of the adhesive is tested
accordingly to EN 204/205, after the
bonded joints have been keept under different
climate conditions.

KVALITETSPRODUKTER TIL
INDUSTRI & HANDVARK

400-series WOOD GLUE contain the following:

DANAFIX 400-series is the professional wood adhesives
which are particularly developped for the Danish furniture-
and wood industry. We offer solutions in all tasks and have
more than 40 different products divided in nine groups.

For each product you may requier special data sheet giving

400 | Special glue (e.g. for loudspeaker industry)
410 | Edge bonding (KA-method)

430 | Humidity resistance D3-glue

440 | Humidity resistance D4-glue

450 | Urea and MUF-glue

460 | Dowel joint- and tenon joint glue

470 | Foil- and lining glue

480 | Lacquer glue

490 | laminating glue

In addition, we have hot melt glue for edge bonding and profiling.

the full overview of all possibities.

We have made it easier to choose glue...

The information and data contained in this Product Information brochure are based on ex-
tensive laboratory testing and our practical experiences, and are meant for helping the user
to find optimum working methods. As the conditions at the user are beyond our control, we
make no warranties concerning the results, achieved by the products. The informations in this
Product Information brochure are typical values, intended as a guideline. They should not be

regarded as product specifications.

Please also refer to our standard sales conditions and terms of delivery.

DANA LIM A/S
Kebenhavnsvej 220
DK-4600 Kege
www.danalim.dk

Tele.: (+45) 5664 0070
Teknical Service: +4556640075
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