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BASICS OF BOND FORMATION

EXTRACT
CSIRO/PAA PLYWOOD PRODUCTION COURSE Bonding in formaldehyde
v A based adhesives is the
result of a mechanical
bond not a chemical
bond.

PF Gets Physically "Stuck®
Only Mechanically Bonded




DESIRABLE PROPERTIES OF
STRUCTURAL WOOD
ADHESIVES



1. STRENGTH

THE COHESIVE STRENGTH OF THE
ADHESIVE MUST BE AT LEAST
EQUAL TO THE PARENT WOOD.

WHENTTESTED! 509 WOOD! FIBRE
FAILURE









2. DURABILITY

DEPENDS ON:

1.ENVIRONMENT
2.CHEMICAL NATURE OF THE ADHESIVE

MUST BE EQUAL 1O THE INTENDED SERVICE
LIFE OF THE PRODUCH

SHOULD HAVE A SHORT TERM DURABILITY TEST



3. CREEP RESISTANT

THE ADHESIVE MUST REMAIN
RIDGED AND NOT CREEP WHEN
SUBJECTED TO LONG TERM
HOJA\D)S



4, GAP FILLING

THE ADHESIVE MUST BE ABLE TO
BRIDGE GAPS BETWWEEN
LAMINATES AND RETALIN
SUFFICIENT CORHESIVE

STRENGITE




5. WATER PROOF

THE ADHESIVE SHOULD NOT
REACT WITH WATER EITHER

AS LIQUID WATER OR IN THE
FORM OF WATER VAPOUR.

RESISTANIF 110 CYCLIC
CHANGES 10 EQUILIBRIUM
IHMBER MOISHURE CONIEN;



6. NON- SHRINKING

THE ADHESIVE SHOULD NOT
SHRINK DUE TO CHANGES IN
MOISTURE CONTENT OR
TEMPERATURE AND' HAVE
LONG TERM STABILITY



7. NON- BRITTLE

THE ADHESIVE MUST ACCOMMODATE
THE NORMAL HYGROSCOPIC
MOVEMENT OF TIMBER




8. Wetting Abllity

¢ [THE ADHESIVE SYSTEM MUST ALLOW

INTIMATE CONTACT BETWEEN THE ADHESIVE
AND LAMINATES.

¢ DETERMINED BY SURFACE TENSION.

. LIQUID ADHESIVE SYSTEMS






TYPES OF
ADHESIVE




TWO BROAD CATEGORIES
OF ADHESIVES

- Once cured a form a
ridged glueline that will not
replasticise if reheated.

DO NOT CREEP - STRUCTURAL
ADHESIVES

eg. formaldehyde based adhesives

~-replasticise when
heated: eg. PVA

CREEP UNDER LONG TERM STRESS



THERMOSE T
ADHESIVES



1.PHENOLIC BASED
(TYPE A)

“PHENOLIC IS A GENERIC TERM INCLUDES
SYNTHETIC PHENOL AND: RESORCINOL,
NATURAL TANNINS AND COPOLYMERS OF THE
ABOVE.

P+1.5F-------- > (PE)NI+ H20
THE REACTION IS IRREVERSIBILE

BIEACKIINFCOLLOUR



PHENOLIC DURABILITY

FULL EXPOSURE 504 years

DAMP (SEMI EXTERIOR) indefinitely
DRY INTERIOR indefinitely.
STRESS Indefinitely

Only: adhesive suitable fior structural
applications;in allfexposure conditions

DURABILCINNAFESHF - 72hiS Boiling Water oF
GhE steam



2. AMINO PLASTIC (I) (TYPE B)

¢ Melamine Urea Formaldehyde (MUE)

¢ Melamine Formaldehyde (ME)




MELAMINE FORMALDEHYDE

DURABILITY
FULL EXPOSURE 5-10 years
DAMP (SEMI EXTERIOR) 10-20 years
DRY INTERIOR Indefinitely.
STRESS (DRY INTERIOR ONLY) Indefinitely.

DURABILIN-TESITE 6/ hrs Boiling Water



3. CASEIN

¢ PROTEIN (Milk) ADHESIVE NOW RARELY
USED

¢ Could make a comeback due to
environmentall concerns (formaldehyde
free, not derived firom oll, renewable)



CASEIN DURABILITY

FULL EXPOSURE NON DURABLE
DAMP CONDITIONS NON DURABLE
DRY INTERIOR (<25% MC) INDEFINITE
STRESS (DRY INTERIOR) INDEEINITE



5. AMINO PLASTIC (II)
(TYPE C&D)

UREA FORMALDEHRYDE

TYPE C  (LLOW' EXTENSION)
IYPE D (HIGHLY: EXTENDED)



UREA FORMALDEHYDE

DURABILITY
FULL EXPOSURE NON DURABLE
DAMP CONDITIONS NON DURABLE
DRY. INTERIOR INDEFINITE
STRESS NON DURABLE

DURABILENNSTESTIS IYPE € 3hrs (70 ©€)
INYPE DF 2407Ks) (cold seak)
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4, URETHANE/ ISOCYANATE

API (Agueous polymer isocyanate)
MDI (diphenyl methane diisocyanate)

Only covalent wood adhesive?? (latest research questions this)
\/ery fast cure times

Durability. determined by resin/hardener ratio

High Durability: 100515

Low: Durability: 10055

Formaldehyde free

Clear glueline



URETHANE DURABILITY

¢ FULL EXPOSURE UNKNOWN
¢ DAMP PROBABLY DURABLE
¢ DRY INTERIOR INDEFINITE

¢ STRESS (Dry Interior) DURABLE

(EWPA has filnded a major project tor determine the
durability; off Urethane based adhEeSIVES)



Formaldehyde Emissions

Phenolic — E; (A Bond)

Resorcinol- E,. E5 (Depends upon
catalyst)

Amino; Plastic — E; (B, € and D Bond)
ISecyanates £,
Easein E;



