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adhesives




Common Types of Wood Adhesives 

Animal Glues: - Made of animal bones, hooves, hides, fish bones etc. were the first glues to be used and are now more or less obsolete although now you can get hide glues which can be used cold and are of interest mainly by musical instrument repairers.

Casein glues: - Came into prominence during the First World War for the construction of aircraft and where moderate water resistance was required. They were very cheap at first as casein was a waste product of the dairy industry, but now as casein is a valuable export they are very expensive and have been superceded by the modern synthetic resins.

PVA’s: - These have gained prominence over the past few years and are used commonly in the furniture industry where water resistance is not required. Due to their thermo-plastic nature one problem is ‘creep’ of the joints due to changes in temperature and they are therefore not allowed in structural applications. They also soften when sanded due to heat buildup of the sanding process and clog up sanding belts.

Modern technology has brought about the introduction of ‘crosslinking’ PVA’s where a catalyst is used to give the glue a water resistant rating. These glues give a harder bond than ordinary PVA but are still not structurally rated.

The latest developments are a single pot type 1 water resistance crosslinking pva that will pass two 4-hour boil ups and set very hard with no creep.

Aliphatic resins: - These are a further development of the PVA family and set hard to give a ‘creep’ resistance but are not water resistant and again are not structurally rated.

Hot Melt Glues: - These give rapid bonding and good gap filling properties but are of lower bond strength than conventional wood adhesives due to minimal penetration into the substrate.

The latest developments in hot melts do not fume or burn thereby keeping the edgebanders much cleaner with no nozzle blockages. They also have no fillers in them, which give a stronger bond with a much thinner glue line

API’s: - These are not commonly used in NZ unless the end market is Japan who seem to favour API glues over Urea formaldyhde resins.

They give good water resistance but the isocyanate hardener they require can be dangerous to use and requires specialist-mixing equipment.

Polyurethane’s: - These are one of the latest developments in adhesives and have the ability to bond almost anything to anything. They are expensive to use and at the present time are not commonly used in the fingerjointing industry, as they require expensive application equipment.

They are becoming more accepted in the joinery industry but still require care with handling as they contain isocyanates and if they come into contact with the skin cannot be removed easily.

As they are moisture cure glue they must be kept dry when not being used otherwise they will go off very quickly.

Contact adhesives: - Usually a blend of solvent based neoprene rubbers and are not as strong a bond as conventional wood glues, but can glue almost anything. 

They cannot be moved once bonded and are prone to “creep” due to the rubbers softening if heat is applied.

Mastics: - used mainly in the construction industry and there are a vast number of specialized products for all situations. 

They have good gap filling properties and the strength is usually developed over a few weeks. 

They have varying degrees of water resistance.

Urea Resins: - High in dry strength and moderately water-resistant. Commonly used with various powder or liquid hardeners to give different setting times and pot life of the adhesive.

Melamine resin M7 & M9: - A waterproof resin and the most commonly used resin for fingerjointing and laminating. Used with a liquid hardener, which is available in summer and winter grades to give varying pot life and setting times. Structurally rated and has a BRANZ certificate.

Resorcinol resin R15 & R25: - Both these resins are fully waterproof and are structurally rated and are the only glues recommended for below the water line use in boat construction or where the joint must withstand very severe conditions. Commonly used for structural beams and finger jointing, although R25 is not recommended for use in lower temperatures or high speed fingerjointing due to it’s reluctance to ‘Wet out’ into the joint.

 These are very expensive resins and R25 is extended with phenol to make it a more cost effective product.

Epoxy resin: - Used for bonding a wide variety of different materials to each other, glass metal plastics etc.  

Comes in both liquid and paste forms and is usually expensive and has long had the misguided reputation of being the ‘Rolls Royce’ of glues. However research has proven that for timber use, good quality wood glue gives a far superior joint than an epoxy resin.

Glue Release: - These products are a blend of waxes and are useful in the prevention of timber sticking to fingerjointing and laminating presses, and also are very helpful in the speeding up of the cleanup process at the end of production.

Preparation for Gluing
Moisture content
The moisture content of the wood at the time of gluing has much to do with the final strength of the joints. Large changes in the moisture content of the wood after gluing cause shrinking and swelling stresses that may seriously weaken both the wood and the joints and will cause warping and twisting of the finished product.

Essentially the wood should be dry enough so that even after some moisture is added in gluing the moisture content is at about the level desired for service.

Specific glues have there own recommended moisture content levels so data sheet recommended limits should always be adhered too.

It is also essential that the moisture content of joints to be glued should not vary by more than 2% from each other otherwise problems can occur with curing of the glueline due to washout or glue starvation giving a weak joint.

The ambient moisture content in NZ is around 12% so that is what the timber will eventually equalize out to so it is better to start with the correct moisture content to ensure the end product does not shrink or crack.

Machining lumber for gluing
Wood surfaces that are to be glued should be smooth and true, free from machine marks, any signs of burnishing or polishing and have no chipped or loose grain or other surface irregularities. This is especially important with machining hardwoods Preferably machining should be done just before gluing so that moisture changes cannot induce distortions in the surfaces before they are bonded.

Abrasive sanding can also produce surfaces satisfactory for gluing although a grit size no lower than 60 grit should be used as coarser grit tends to break the cell structure of the timber and give a weaker joint. 

Glue mixing

This is obviously one of the most important factors to be considered and as the mixing ratios vary widely for each different type of glue it is impractical to list more than the common points here, other than to say that all glues should be weighed out accurately as stated on the data sheets and preferably be done by one person.

A logbook should always be kept and the relevant points recorded. 

Contrary to popular belief the more hardener added does not make the glue mix go off quicker, and with some glues will actually make the setting time longer.

It also in most cases gives a very brittle weak bond.

If by mischance you are not sure if hardener has been added then a sample of the glue can be checked by placing a sample container of the glue in hot water to accelerate the curing effect.

Proper gluing conditions and practices

To produce a strong joint in wood with liquid glue the glue must wet the wood surfaces completely and give a film of uniform thickness free from foreign matter.

Because different wood species vary in their absorption a given glue mixture may penetrate into one wood more than another under the same gluing conditions. A moderate amount of penetration is ok and may be even desirable if the wood surfaces tend to be torn or damaged but excessive penetration wastes glue and may result in starved joints.

Making strong glue joints is therefore a proper correlation between gluing pressure and glue consistency during pressing and depends on such factors as the kind of glue and the correct glue mix, age of the glue mix, quantity of spread, moisture content and type of timber, temperature of the glue, timber, and room conditions, and the time elapsed before assembly, etc. etc.

It is also good practice to wipe off any squeeze out or excess glue from a joint as it prevents glue soaking into the outside of the joint which may seal some of the timber and give problems when staining or lacquering.

Applying glue to one side of the joint is sometimes ok especially on a small assembly which can be clamped quickly allowing the wet glue proper penetration of the dry edge.

However on bigger and more complex jobs it is good practice to glue both sides thus ensuring an even glue spread.

For panel assembly it is good practice to space clamps 200 to 300mm apart with a clamp 50mm from each end. It is also good practice to alternate clamps “under and over” because edge joints may not be perfectly square and clamps all on the one side may cause the joint to lose some parallelism.

Clamping pressures vary according to the timber being glued but as a general rule 700 to 800 Kilopascals for softwoods and 1400 to 1600 kilopascals for hardwoods.

Any oily or resinous timbers should always be solvent wiped before gluing with a quick drying solvent such as acetone.

If using water-based glues always leave the joints for a few days if possible before sanding or planning as this gives the swollen timber on each side of the joint time to dry out and equalize thus preventing a “sunken” joint.

Always ensure especially in winter that the “chalk” point or minimum use temperature of the glue you are using is suitable for the conditions as a chalked joint will be a weak joint.

Gluing treated timber
Treated timber can be successfully glued with certain adhesives and separate data sheets are available that give recommendations for this application.

Handling of resins
As all glues are chemical in nature the correct handling procedures are stated on the data sheets and it is very important that these should be observed for your personal safety   


Every endeavour has been made to ensure that the information contained in this data sheet is reliable and of assistance to the user, but we cannot accept responsibility for any loss, injury or damage which may result from its use or misuse.
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