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ADHESIVES



 Adhesive is any substance applied to one 
surface, or both surfaces, of two separate items 
that binds them together and resists their 
separation. 

ADHESIVES



WHAT CAN GLUE DO FOR YOU?



Bond Strength: The unit load applied in tension, 
compression, flexure, peel, impact, cleavage or 
shear, that is required to break an adhesive 
assembly with failure occurring in or near the 
plane of the bond. Typically in pounds per 
square inch (psi).
Tack: The property of an adhesive that enables it 

to form a bond of measurable strength 
immediately after the adhesive and substrate 
are brought into contact under low pressure.

COMMON GLUE TERMS



WHY IS BOND STRENGTH IMPORTANT



Open Assembly Time: Period of time between initial 
glue application and putting the substrates together. 

Closed Assembly Time:  The period of time between 
putting the glued substrates together and clamping. 
This time allows for moving the pieces into their final 
position. 

Clamp Time: The period of time that the substrates 
being glued together need to remain clamped. 

Total Assembly Time: The period of time between the 
initial glue application and clamping.

COMMON GLUE TERMS



 Freeze-thaw Stability: The ability of a product to remain usable 
after it has been frozen and thawed. Some wood glue will have a 
"cottage cheese" look after freezing. If this happens, shake/stir 
glue to original form. 

 Chalk Temperature: When glue dries, the loss of water pulls the 
adhesive particles together with enough force to form a 
continuous film. If the drying temperature is below a critical point, 
water evaporation is not sufficient to pull the particles together, 
leaving them in the joint. The dried film in the joint will appear 
whiter than normal. This is known as "chalking" and the critical
temperature is the "chalk temperature." When chalking occurs, 
the glued joint loses strength and could result in a failed bond.

COMMON GLUE TERMS



Squeeze-out: Adhesive pressed out at the bond line due to 
pressure applied on the substrates. 

Starved Joint: A joint in which there is not enough glue for 
a proper bond to form. 

Stepped Joint: A joint in which there is a small change in 
height of adjacent pieces of wood caused by changes in 
moisture content.

 Thick Glue Joint: Insufficient clamping pressure allowing 
too much glue to remain in a joint.  

COMMON GLUE TERMS



Sunken Joint: A joint where the wood at the joint 
is lower or has "sunken" when compared to the 
surrounding wood; caused by machining the 
piece before water from the glue has completely 
evaporated.
Stepped Joint: A joint in which there is a small 

change in height of adjacent pieces of wood 
caused by changes in moisture content.

COMMON GLUE TERMS



Glued joints typically fail in one of three ways. 1. 
Adhesive failures are evidenced by an interfacial 
bond failure between the adhesive and the 
adherend. (Note: the substrate after bonding is 
called the adherend). 2. Cohesive failures are 
evidenced by a failure within the adhesive, or 
the adherend, or 3. a combination of both to 
that creates failure.

ADHESION AND COHESION



 You may have experienced one of these failures in your 
workshop. If you ever glued up a joint and had the joint 
fail, leaving adhesive on both surfaces, you experienced a 
cohesive failure. If the glue joint failed leaving one surface 
free of adhesive, with the entirety of the adhesive left on 
the other surface, you experienced an adhesive failure. 
Another way the bond can fail is through adherend 
failures. In an adherend failure, the adherend fails before 
the adhesive, leaving the joint intact. This is known as a 
cohesive failure of the adherend.

ADHESION AND COHESION



 Adherend Cohesion                              Adhesion

TYPES OF FAILURE



 The ultimate strength of a glued joint is determined by 
numerous factors, including the specific type of adhesive, 
the quality of surface preparation, the design of the joint 
and the strength of the substrate. Other factors that can 
impact the bond include moisture, temperature (either in 
the ambient environment or the temperature generated 
during sanding), chemicals used in finishing and the 
internal stresses caused by seasonal movement in the 
wood, or the stress caused by movement of dissimilar 
materials like stone and wood.

ADHESION AND COHESION



ADHESION AND COHESION



GLUES IN WOODWORKING



HIDE GLUE



Hide glue is a protein-based adhesive made 
from the hide or bones of cattle, with collagen 
being a primary ingredient. Hide glue is popular 
with musical instrument makers and period 
furniture builders, as well as some woodturners 
for built-up constructions and segmented work.

HIDE GLUE



Non-toxic
Hard curing adhesive that can be reversed with 

heated water, if desired
Good resistance to solvents, moisture, shocks 

and heat
Indefinite shelf life for dried glue, one year for 

liquid glues

ADVANTAGES



Dried glue requires mixing with water in a 
heated pot for application
Continually reheating cooled glue causes a loss 

of strength
One day pot life for heated glue for optimal 

results, but may be used for a few days
May become brittle with age

DISADVANTAGES



Surfaces must be clean, dry and free from contaminates
Dry pearls require mixing with water (weight of glue to 

same weight of water) and being heated prior to use. Once 
water is added, let stand until the water is absorbed. Then, 
heat in a double boiler (water jacketed), or in a 
commercial glue pot

Glue must be kept at approximately 140°F in glue pot 
during use

Wetting properties can be increased by adding 1% vinegar 
to solution (white vinegar)

HINTS AND TIPS



CA GLUE



 CA Glues are a family of strong fast-acting adhesives with 
industrial, medical, woodworking and household uses. In 
general, cyanoacrylate is an acrylic resin that 
rapidly polymerizes in the presence of water.

 CA's are used for bonding dense substrates in the 
electronics, watch making, engineering, plastics and 
rubber industries. In woodworking, CA's are used as a 
binder for crushed stone and other inlays, for filling voids, 
making quick glue blocks, securing parts in project kits 
and a thousand other uses.

CYANOACRYLATE GLUES (CA GLUE)
(SIGHNO-AC-RA-LATE)



One-part, fast curing adhesives that polymerize at room 
temperature

CA's offer excellent adhesion to many substrates including 
wood, metal, plastics and rubber

Good bond strength in tensile and shear mode
Accelerators are available to speed curing of viscous CA's
One year shelf life, up to two years with some products 

(High Moisture Rooms)

ADVANTAGES



 Expensive
High acid content in some woods inhibits polymerization
Bonds skin rapidly
Poor peel strength and impact resistance
Gets very warm to the touch during curing 
Requires 24 hours for full cure
 Vapors cause eye and respiratory irritation

DISADVANTAGES



 Surfaces must be clean, dry and free from contaminates
 Recommended for use between 55°F and 86°F
 Over application of accelerators can cause blooming, crazing and

frosting
 Available in thin, medium, thick, and gel viscosities
 Bond line strength 2,800 PSI - 4,200 PSI depending on substrate
 Deep inlays or large treated areas with thicker CA's require 24 

hours or more to fully cure
 Spray shellac can be used in and around inlay areas to prevent 

CA from wicking into surrounding timber cells
 Apply in thin coats, over application can cause longer dry times

and problems with curing

HINTS AND TIPS



Instantly bonds skin, especially fingers!

HELPFUL CA GLUE TIP



POLYVINYL ACETATE GLUES (PVA)



One-part PVA adhesives typically contain polyvinyl acetate, 
stabilizers, plasticizers and water. Polyvinyl acetate 
emulsion is manufactured from vinyl acetate monomer. 
Polyvinyl acetate is used in white glues(Elmer’s) and 
yellow carpenter's glues, which are commonly known as 
aliphatic resins. PVA cures by the evaporation of water, 
accompanied by the substrate particles. PVAs are widely 
used for gluing joints in woodworking and woodturning, for 
bookbinding, lamination, in paper packaging and for 
sealing Styrofoam materials.

PVA GLUES



Inexpensive
Does not yellow over time.
Remains flexible. (Wood Grain Movement)
It will not break down naturally. 
It will not affect the PH balance of papers or 

anything it comes in contact with.
It is not toxic unless you ingest it, so DON’T eat 

it!
It does not give off nasty or harmful fumes.

ADVANTAGES



Standard PVAs have only fair moisture 
resistance, with low resistance to acids,  
solvents and heat
Substrates joined with thick glue lines may 

creep under sustained loads, making them 
inappropriate for structural applications
Short working time with some formulations, 

making complicated glue-ups a challenge

DISADVANTAGES



 Surfaces must be clean, dry and free from contaminates
 Ambient temperature, glue and materials should be above 50°F for 

Titebond Original, 55°F for Type II and 44°F for Type III
 Adhesive should be applied liberally to both mating surfaces with a 

brush or roller and worked into the surface. Open time is typically 5-
10 minutes

 Clamping Pressure - 100-150 PSI for softwoods, 125-175 PSI for 
medium density woods and 175-250 PSI for hardwoods

 Clamping time - 30-60 minutes, depending on temperature and 
humidity. Do not stress a joint for 24 hours

 Clean up with damp cloth while glue is wet. Scrape off and sand dried 
excess.

 Bond line strength up to 3,600 PSI with Titebond Original, up to
3,750 PSI with Type II (water resistant) and up to 4,000 PSI with 
Titebond III (waterproof)

HINTS AND TIPS



TITEBOND FAMILY



EPOXY



Epoxy adhesive resins are usually based on a 
Hardener and a Resin. Two-part epoxy resins 
polymerize (cross-link) to form thermoset 
polymers.
Epoxy adhesives are used to adhere wood, 

metals, glass, fiberglass, plastics, rubber and 
ceramics. In woodworking, epoxies for structural 
stress joints and top protective coats like bar-top 
finish. 

TWO-PART EPOXIES



Excellent adhesion and cohesive strength on a 
variety of substrates
Excellent chemical resistance
Curing can be accelerated with heat
Waterproof when fully cured
Up to two-year shelf life
Multiple uses and applications in woodworking

ADVANTAGES



Produces an exothermic reaction during curing
Exact measuring of two-part systems is critical 

for optimal structural properties
Heat curing is required on one-part systems
Structural epoxies require a long cure time
Only fair resistance to heat 
May degrade if exposed to UV

DISADVANTAGES



Surfaces must be clean, dry and free from 
contaminates. If applying on oily exotics, clean 
surface with acetone
Typically mixed in a one-to-one ratio by volume 

Proper mixing is critical. Thoroughly mix both parts 
until a uniform color is achieved
Tensile strength up to 7,000 PSI
To add color, distribute a non-active pigment into 

resin and mix well. Then add the hardener to keep 
original work time. 
May be used in temperatures down to 35°F, but 

will require one week to fully cure. Best results are 
achieved above 50°F

HINTS AND TIPS



POLYURETHANE GLUES



One-part adhesives consist of isocyanate containing 
pre-polymers, dissolved in a solvent carrier. 
Reaction with moisture occurs as the solvent 
evaporates. Unless the curing takes place inside of 
pressure devices, bubbles may form during curing. 
One-part polyurethanes are used extensively in 
woodworking and in woodturning for bonding wood, 
wood to metal and are also used for gluing metals, 
ceramics, stone, glass and most plastics.

POLYURETHANE GLUES



Extremely tough waterproof adhesives, with 
good flexibility and resistance to impacts and 
solvents
Good abrasion, with fairly good shear strength
Excellent solvent resistance
Very good for bonding dissimilar materials
One-year shelf life after opening

ADVANTAGES



Moderate cost
Foaming during curing may discolor, or limit use 

with some substrates
Sensitive to moisture in uncured state
Short shelf life in high humidity environments
Use on some substrates may require application 

of water to surfaces prior to bonding

DISADVANTAGES



 Surfaces must be clean, dry and free from oils or other contaminates
 Recommended application temperatures above 50°F.  Lower 

temperature will cause the glue to thicken, making it difficult to 
dispense

 When bonding wood, adhesive can usually be applied to one mating
surface and then assembled. For extremely porous materials, apply 
adhesive to both surfaces

 Adhesive will expand and foam as it cures. Average cure time, 100% in 
4 hours. Bond strength up to 3,500 PSI

 Clamping Pressure – 50-80 PSI HPL (High Pressure Laminate) 100-150 
PSI for softwoods, 125-175 PSI for medium density woods, 175-250 
PSI for hardwoods. Clamp time, 1-4 hours

 Clean up wet adhesive with acetone, dry adhesive with a chisel!

HINTS AND TIPS



GENERAL TIPS AND TRICKS



CLEAN EXOTICS BEFORE GLUING



Franklin lot numbering system is a 10 digit 
code. The format is: aymmddbat#. The "a" 
stands for Made in the U.S.A. The "y" is the last 
digit of the year of manufacture. Digits "mm" 
represent the month, and "dd" represent the day 
of the month. The final four digits represent the 
batch number used for quality control purposes. 
Therefore, a product with the lot number 
A104270023 was manufactured on April 27, 
2011.

TITEBOND LOT NUMBERS



 Crackling: A faux finish that creates a weathered or "antique" 
appearance on wood substrates. 

FUN THINGS TO DO WITH GLUE



HOMEMADE SLIME



Don’t throw away your out dated or old glue. 
Instead mix with borax or food starch and water 
to make homemade slime with the kids! Use 
your favorite internet search engine to look up 
DIY or Homemade slime

MAKE SLIME WITH THE GRANDKIDS


