Adhesives

All you need to know about being stuck up

or sticking together
Definition 

An adhesive substance; a substance (as glue, starch, paste, or mucilage) that bonds two materials together by adhering to the surface of each. 

A substance that adheres to a surface or causes adherence between surfaces. 
Classification of Adhesives


There are two main classes of adhesives: thermoplastic and thermosetting.

· Thermoplastic sets either by loss of solvent or by cooling.   It will soften again by applying the solvent to the glue line or by re-heating.

· Thermosetting sets and solidifies through a chemical reaction and is irreversible. 

· Adhesives that set at room temperature are known as 'cold-setting' and those that require heating up to a temperature perhaps in the case of pearl glue 40 and others up to 100 degrees C are known as 'hot-setting'.
Animal Glue
Animal/Scotch/Pearl or hide glue.


Traditional adhesive made from hoof’s and bones.


Mixed with water and sets by cooling.
This is purchased in the form of “pearls” little blobs of glue and is mixed up and heated in a gluepot which keeps it at a constant usable temperature. It is used extensively in violin making.
· Advantages-


Good ‘tack/grip’ to surface, strong bond. Sets very quickly – initially. Good gap filling. Hand pressure can be used…no cramps- potentially.

· Disadvantages-


Sets quickly, Poor resistance to moisture/damp
Polyvinyl acetate

 (PVA) (white)
· This is a general purpose water based adhesive. It sets by moisture evaporation.

· Setting time anywhere from 20mins to 1 hour depending on temperature and humidity.
· Good bond, low resistance to water.(Waterproof version avail)
Evo-stick resin W 
· Advantages


Easy to use ready mixed. 

· Disadvantages


Poor gap filling qualities.


Can ‘creep’.


Needs cramping/pressure
Urea Formaldehyde 
· This is a white  powder mixed with water to a creamy consistency. Sets by chemical reaction.

· Setting 3mins-24hrs.

Cascamite/Extramite
· Advantages-


Very strong bond.


Good gap filling.

· Disadvantages-

Need to mix before use.  Therefore quantities must be accurately estimated.

Limited shelf life.

Resorcinol Formaldehyde
· All qualities as per Urea Formaldehyde.

Extraphen
· Advantages-


Excellent for outside work and difficult to bond timbers such as Teak.
Aliphatic & Polyurethane
Aliphatic resin-yellow


Good ‘grab’ and quick setting times.


Setting 30mins-24 hrs.


Internal use only.


Unaffected by finishes.


E.g. Titebond 2

Polyurethane

Combination purpose glue for different applications/materials.


Setting 1min–24 hrs.


Does not become brittle with age.


Good moisture resistance.

Eg. Gorilla Glue
Contact &  Hot Melt
Contact-natural and synthetic rubber 


Rubber based adhesive applied to both surfaces which are brought together and pressure applied. Very little room for manoeuvre and a well ventilated workshop required. Good for laminates etc to wood.


E.g. Evo Stick 

Hot Melt (ethylene vinyl acetate) 

Used in a specially heated glue gun – trigger controlled. 


Sets in less than 1min.


Good bond-causing thick glue line etc.
Epoxy & Cyanoacrylate
Epoxy

Two part adhesive mixed. Good for mixed material bonds. No shrinkage with this.


Sets 5min-24 hrs.


e.g. Araldite
Cyanoacrylate

Pre-mixed fast setting glue to repair small objects in a range of materials. 


Excellent strength.


e.g. Super glue
How do adhesives set?
· By loss of solvent ~ either evaporation of the solvent as in the case of contact adhesives or by the absorption into the timber in the case of emulsion (PVA) adhesives. (solvent in this case being water)
· By cooling.   Adhesives applied in a molten condition solidify on cooling.   This has the advantage of a very fast set.  Animal and hot melt adhesives are good examples. 

· By chemical reaction such as two part adhesives with a resin and a hardener or catalyst.   Mixing the two together activates the adhesive.  Synthetic resins, epoxy resins, Cascamite, etc are good examples.  A good clean well measured mix is essential. 

· Some adhesives set by a combination of one or more of these processes. 
Terms used in using adhesive
· Storage or Shelf life


Time able to be stored in original containers.

· Pot life


Effective working time after mixed - depends on temperature
· Pressing or Cramping  time


Minimum time glued surfaces should remain under pressure.

or

· Curing or Assembly (closed) time


After application and contact with wood - usually in cramps - time depends on temperature.  

Durability grades.


· WBP ~ Weather and Boil Proof

· BR ~ Boil Resistance

· MR ~ Moisture Resistance

· INT ~ Internal only
Using adhesive
· Ensure you are prepared.

· The joint area must be clean, free from resin, oils, etc.   It should be dry.   The joint should not be roughed or sand papered but prepared from the saw, chisel, plane etc. so that it fits well.
· Adhesive should be applied to both surfaces with a brush, spatula or applicator taking care to 'wet' all surfaces of the joint area. Sufficient adhesive should be applied but not over spilled.  Adhesive that 'bleeds' through the joint must be removed immediately and thoroughly with a wet cloth otherwise the adhesive will effect the staining and finishing coats.   Some allow the overspill to 'gel' then remove it carefully with an old but sharp chisel.   This practice may not be acceptable for quality finishing.  The remedy is not to use to much adhesive in the first place.

Other terminology
· Glue line.  The actual glue layer of the joint is called the 'glue line' and although it is essential to apply sufficient adhesive on both surfaces, care should be taken to keep this thin as possible ~ thicker glue lines weaken the joint and are unsightly.

· Temperature.   Check the temperature range of the adhesive you are using and make sure the workshop is warm or cool enough for the process.  Adhesives are responsive to temperature and the curing time may well be reduced by applying heat of some form.   

· Radio frequency (RF) acceleration is very effective but requires specialist knowledge and equipment. The process works by heating the glue by radio waves, a little like a microwave. 
· Gap filling properties


The ability a certain adhesive has to fill or bridge  gaps and spaces. adhesives that shrink as they cure generally have poor gap filling qualities.
Safety
1.   always follow manufactures instructions

2.   use a barrier cream or disposable gloves

3.   do not use flammable types near naked lights

4.   always provide adequate ventilation

5.   avoid inhaling toxic fumes or powders

6.   thoroughly wash hands, before eating, smoking and after work with soap and water and appropriate hand cleaner.

7.   in the case of accidental inhalation, swallowing or contact with eyes, medical advice should be sought immediately.
