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PRINCIPLES OF QLUING

Jaako Meriluoto

1.1. History

Joining pleces *ogether with glue is an anciant art. It dates
back to the very limits of historic times.

Precise info.matiun has been recorded in Egypt around 2000 B.C.
There is also recorded information from around 1500 8.C. from
Thabe, Greece. The time interval from thase first indications

to present times 1s, accordingly, 3500...4000 years. The well-
known Homan historian Plinius the edler (23...74 A.0.) has

{n his book "Historia naturalis®” given clear working instructions

on gluing.

During the 17th and 18th nenturigs gluing was & fairly common
working mathod in various parts of the world.

During the 19th century systematic research on gluing began

to appear. All glues up to the end of 19th century were
materiale takesn from the nature as such. Among these were various
animal re: idues, milk casein, gummy secretior3 of certain trees
and othaer vegetable-besed materials.

In the beginning of 20th =zentury, eynthetic maverials made
their appeasrance. Between 1802 and 1909 the Belgian BAEKELAND
presented his phenol-basad bakalitu. This was the beginning of
the tramandous rise of plastics and plastic-based glues that
still goes on.

The nineteen-thirties brought several glues on the market,
among them carbamide (urea). After that, particularly during
Wworld War 2 gluing tachniques were intensively developed in
the warfaring countries. As alresady was mentioned, we are still
living in times of rapid progress in gluing  particularly in
the use of plastic-based glues.




1. 2. _Gluing and other mathods of joining

Gluing does naot substitute otrer joining methods, but

complements them in an axcljent way. Its advantapes (below,

points A...H) and disedvanlayes (1. .0) ¢con bu oxanined

on the basis of followiny points or view:

A,

c.

0.

€.

An essentiai advantapa nf glued joints is the
comparativaly zven distribution of stress. This,
however, depends to o ceruain axtert on the
construction. “ip, i illustrates this advantage
as compared 4ith a riveted joint whera the stress

distribution iz /ary unaven.

Glue can be used Lo join together v ory diffaerent
typas of materials whicn cannot ho welded or

which ars difficult to work by mechanical means.
Typical examples are hard metals., ceramic materials,
cament-basad and caertain other inorganic materials.
1§ the materials to be joined aro very different
with resoect to temperaturs expansion, a glued
joint might be the only alternative, provided

the right glue is chosen,

Even distiibution 3f strass makes p&isibla the uss
of thin pieces, so *haé weight and costs can be
saved. Cluving i3, theratore, very advantageous

in the case of c¢ynamic loads (vibration, shaking
stc.).

Glues can be used in sandwich structures and in
connaction with light insulating materials (e.g.
hardened foams)! wheru other joining methods are
haerdly possivle.

Suiteble types of glues show ¢ smoothing action
on pores and other surface irregularities. The
glue layer is, morcover, rosistant to pressure
var.ations.

The lue layer carn act o5 a vioration damper,

The surface of yplued parte is smuoth (cf. screw
and rivat jointe wnldaed jeoints).




H.

The glue seam prevents galvanic corrosion
brtween metal parts d-e to its insulating qualities.

Thie list could be continued, but the pointe mentioned above

diow the main nrdvantiger of glned jointe,
The list of disadvantages reads as follows:

Jd.

K.

L.

n.

c.

All glue ssams have a relatively narrow temperature
zona of resistance to hsat. If the tempereture goes
under or, espacially, over {ts limits, the strangth
values and also the ability to withstend varying
loads are impoirad. The temperature valus of 250°C
(4809F) is to be regarded as the absolute top

limit in this respect,

A etatic load of s very long duration can cauvss
fatigus (strain) in the glue ssam. In some cesew
the seam gradually begins to crack, which in turn
espucially increases sensitivity to impect.

The oontinuous presence of water, solvents and
other chemicels makas aging more essvere.

Many glues need a certain time to harden. Ouring
this intervai, very expensive squipment is often
ticd tn the p~~acass.

The surface tO0 be glued must bs carefully prepared,
In metel gluing thic is o particularly leboriouvs
task,

Gluing requirse great cars during the process
and continous control (suitable proportion of
components of the glue, viscosity and acidity

of the componant parts and of the mixture, smount
of dry substance in the mixture, amount of glue
epread ard the smoothness of the layer, the time
{ntervel during which ths glus layer is open,
pressura and preseing time, tempereturs. after-
herdoning time ).

Inspection of glued joints is difficult to do
in uniisturbed conditions.
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The rapid progress of glmn. tachniques and glue chemistry
are continuously shecrtening this list of disadvantages. By
means of careful workmanshic and meticulcus control these
disadvantapes can be evoided. In no case do the noints
j...0 detract appreciabiy “rem i adventages of gluing as

a8 joining mnathod.in furniture and joinery.

1.3The fectors afiectivg gluing
Samg of the concepts connected with gluing have been mentioned

abova. The factors of vluing have beun listnd under point N.
The gluing phenomonan itself is connected with molecular
forcas of attrection. The redius of the sphare of influence
of ¢ single molecule is very small (3.107% cm). Solid bodies
cannot be brought toguthar within this distance. Therefore,

a liquid layer (glue) is put between the bodies, and this
layer fulfills on both sides the distance condition. Thus,
adhesion binds the pieces together by means of the glue. (fig. 6.2)
Succesful gluing is greatly dependent on the spreading of
glue liquid on the surface %o be glued., Fig.6.) presents nome
concepts connected with gluing factors.

4, Gluing of wood
Gluing in general hac veen traated above. Every material to

ot gluad brings, of course, its own special features to the
process - su~h is the cane 30 do s wood, which $e the main
topic of this sewminar.
The special factors of wood gluing can bo grouped as due t01
[ wood
be glu~
Ce the process itnelfl

. Various xinus nf wood 4iffer considerably, and sven the samg
species varies witn repard to the structure (specific weight,
porosity, oil and resir contunt, acidity, hygproscopic propertiass,
difference butwesn spring wocod and summer wood, difference

Latwoen heartwood and sapwood etc,) Besides, there are differsnces
in the state ot wood (w.p. moisturu contentl.

Light porous wooc tokas up too much glie: a thicker glue must

ba uspd. Re@sins Ind viis make adhacion more difficult (e.g. teak),
In sunmer woot ajhesion is woaker than in apring wood.

The closegd celliular wob and thick resin of the heoartwood cause

gifficuininc,




The fibre direction in the piece to be glued is important.
because of different shrinkages. putt joints, moreover, have

a small gluing surface. lance, bolh pisces must have the same
fibre diraction.

Gluing together heavy and light woods must be avoided.

Ths moisture content of the wood i3 important: different
glues require optimum moisture content in service. Suitseble
moisture content is generally 10...15 per cent. In the case
of dry film glues it is lower, 8...10 per cent, and ths
moisture range is smeller in this case.

The surface of the wood must be smooth. In cartain cases,

8 pre-treatment must be applied in order to remove oil end
resin. ’

Many glues are adverssly affected by wood pressrvatives.

b. The emount of dry substance hes a considerable sffect on

the result of gluing. The solvent is usually water, which is
removed from the seam in due course. At ths same time, ths

seom shrinks. The amount of shrinkage is inverssly proportional
to the amount of dry substance, it is also dependent on the
thickness of seam. Shrinking causes streeses in ths seam.

0f thees reasons, increasing the amount of dry substance

makes the result hetter,

The smoun. of dry substance ¢ 'd possible fil aer have an

offect on the viscosity of the glue. If range of varistion

in gluee is very wids: 100...15 000 cP. The viscosity to be
selected sleo depends on the pressurs. When grest pressurss

ore used, thin glues are too strongly sbsorbeda in the wood,

oc thicker glus is batter in this case. The choice of viscoeity
depends further on the specific gravity and moisturs content:
1ight wood - thick glue:moist wood - thick glus and vice versa.
The scidity of glue is an important fector. Strong acide and
bases demage the seam. Ths reaction of the wood .teelf must
8lso be teken into account: it is usually acid. As the catelysts
vesd o8 hardeners are uswlly acids, the seam can in the woret

Cases becoms weaker, and the wood in the vicinity of the seam
cen be lightly hydrolysed (softensd). Thick seeme make the
sitvetion worse also in this respect.

Y/ entipoiee




c. A very important stage in gluing is the application of

pressure on the piaces. In the gluing of softwoods (depsity 0.4) one uses
lower prassures (195 kf/cmz, 2200 l1bs/sq.in.) than for medium denaity
hardwoods {0.7) (. 0 kp/em™, 2900 1bs/ac.1i.).

These values do not yet cause shrinking of wood (in the case

of Finnish woods]}.

Vary heavy hardwoods, of coures, can tolerate higher preasures.
Hizh pressure is disadvantageous for light woods also in other
respects, beceuse the glue is pressed into the wood and the

seam becomes discontinuous. Uneven pressure also leads to

tha seme ond result. Too low pressure casily leavas the seam’
open.

As for temperaturs, ons has to watch the tnmparature.of the
working space end of the pleces beside the temperature of

the press. All temperatures must correspond to the process
roquiremaents. Errors occur in this respect, especially in

cold conditions.

-

Zo Glues

2.1, General classification

Gluas can be classified or the beris of many criteria.

Tha most usuel ones are ability to withstand environmental
conditions end origin.
In the first case, the main division is made between indoor
and outdoor glues. This division is ganerally used in technology.
In this connection, the glues are divided on tie tasis of their
origin, as usually is thu case in theorsticel treatment. First,
the two main groups are

- natural glues

- plastic glues
The former are further divided into two sub-groups:

- vagetable glues

- protein gluer
The latter can elsu be dividad into three sub-groups:

= thermosetting gives (Duru-plest)

- thermoplastic glues (Thermo-plast)

- slastomerye
In thess main groups, the classification tan ba continued in
more detaili. The mein features of this detailed classification =™ ~
appear bslow.



2.,2Naturel pluas

This old class of gluss has becomae less important during the
last 20 or 30 years. Yat ong can say that certain natural glues
are still important as such and in combination with plastic
glues. Thare i8 no reason tu expect natural glues to totally
disappear from use,

Vegetable glues. This group comprises macromolecular carbohydratee,
vegatable proteins and watar-soluble gluas containing lignin.

They are used in sasy gluing applications with modest requirements.
As rew material for starch glue potato, wheat, rice, maize, etc.

~can be used. Tapiocs starch, which is obtained from casseve

roots occurring in Java, is worth mentioning.
Qextrin glus is & near relative to the former group. Dextrine
are produced bty hydrolysing starch. The range of applicetion
is gluing of paper in cases whers high moisture contsnt typicel
to sterch glues must be avoided. (cigarottes, peper pads, cardboard
etc.)
Polyvinyl acetate glue (PVAc) has in many cases supsrseded
dextrin glue.
There are two main types of cslluloge glues
- celluloee ethers (methyl celluloss)
- celluloee glycolates (cerboxymethylcelluless, CRC).
Both ars made from ecdium ce)lulose. The main field of applicetion
ie wallpaper paste. These glues can elsc be used on wood, leather,
metals and aimost eny othsr matsrial.

Carbohydrate glus (gum arabic) is used in stemps and envelopes.

Protein glues
The gluss of this group are ususelly mads from animel residues

(hides, !sether, bones, fish residues). The protsin (collagen!
oontained in these residues dccomposee into gluting on epplying
heat, It is essily diseoclved in hot water and it sssily forwe

8 Jolly. Glutine glue ie euitebls for indoor use: mein field

of application is furniture. The glue seam i3 colourless,
elastic, chemically 1inactive and in all respects excellent inm
indoor conditions. The glue sots very quickly and is sesy to
apply, only simple equipment being naeded. Glutine glue muet be
protected sgainst micro-organisms., Resistence to moisture can
be increased through the usc of formaldehyde (in cases where

the relative humidity of ths environmant is high). Oxalic acid
is elso used for this purpose.




Casein glues are also very old in application. Casein is a milk
protein which is precioitatea frors milk whev by n.:ans of enzymes
or acids. The latter kind - acid casein - us the actual raw

materiai for glues. Lasein is dissolved in alkaline water. The
usual base in this connection is calcium hydroxide CalOH),.
The durability of thnis glue is very short but it can be lengthened
by means of chemicals {phosphatas, fluorides etc. ).
Casein glue has several advantoges:
- casein powder can bo stored for many years in air-
tight packagas
- the uss is simple (cold water)
- the seam can bc rather thickh without ssrious effects
(gluing nf sawnwood)
- the strength is good, tolerates exposure to watsr
- temperature rasiatance is very good
- guitable for gluing resinous or oily woods
The disadvantages are
- colour defects in tha case of woodds containing tannic
acid (vak, mahogany wic.)
- the mineral components (calcium) in the glue cause
tool wear.
Cesein glue is still used sspaciclly in tha case cof large
pisces (glued pirders).
Albumine is a constituent of uLivod. Albumine-based glue has
formerly been ussc widely in plvwood {ndustry. Today, albumine
only occurs in certain combinations for instence in combination
with phanol (FENALB gluaes).
Certain oily plant seads yield an extraction residue containing
proteins, which can be used fcr glues. The best-known of these
seeds is soybean. Soybean glue is much usnd in Japan and in ths
U.S.A. 1ts properties are comparabla with these of casein or
albumine.
All protein glues can be combinud with varying mixture ratios,
also witih certein plestic glues (phenol, varbaminal.

2.} Plastic pglues

This is the main group of gluus due to its good properties:
- good resistance to watar, evin hoiling
- good resistance to chemicals and micro-organism




- the setting process can be madc very raspid
Plastic glues have brought many new applications and usas with
them. The development is still rapid in this respect.
The plastics used in gluing wood are divided into
- thermosetting recins: can be used only once, non-reversible
* thermoplastic resins: can be used many times, reversibdle
This is a physical division. Chemically, the division goes further:
- polycondensates
- polymeretos
~polyodditivas

In this connoction, only the most importent plnﬂc glues veed in
voodworking ara trsated.

Pghggndungctgg

Whan plastic monomers combine to form polymers, s substence is split
off from the point of adjoining molecules) usually this is weter (pely-
condensstion). In the glue manufacturing procass, the resction {s
cerrisd helfway through., In gluing, the resction continves to
the end and & hardenad irrsversible group of mecromolecules is
formed: ths glua seam.
This group canteins four important basic glus plastice, which
heve in common a resction with formeldehyde. Thesa arse:
8, phanol-formaldehyde resin
b. resorcinol resin
C. carbamide resin
d. melamine resin emino resine

phsnolic resins

8. Phenol is & reddish subatonce with the odour of cerbolic eeid.
It is menufactured from coel tar by meens of distillation, or
synthoticelly starting from benzens. It is wesily dissolved in

hot watsr (+65° C., 150° F), Phenol rescts sesily with formeldehyde.
The resction has three stagas, and it is .mterrupted at a certain stage,
The solvent is evaporated or the solution is sbsorbed in papsr,
which, in turn, is dried. In the former case, o powder {s obteined,
in the letter case, o dry film,

Phenol can be usac as & cold glue, but this is restricted by the
high acidity (pM around 1,0).




“he mair usa of phencl i5s not gluing. The powder is diesolved
in water so that the contert of dry ~uhstance is 40...50 per cent.
The glue sets by maens 3y a hergener Jndur pressure and heat.
‘uituble hardensrs aroc FAsSCILLN. pu. sreral ‘ehyide and hexamethy-
lontatrammin, The process 23ta arse rogghly as follows:

9 16 kp/cm: (200 ibsssu.in.) arcwnods

¢ -+ 120...100°C (250. .320°7)
Phenol seam is vary dark. [t 1s resictaent to watar (even boiling)
anrd i more heat-resisiant than woco.
The use of phenol film is vury 3imple. Thi moisture content of
the wood must in this casc Do vary aven, Latwaen 5...10 per cente
Phencl gluo is suitable in jaining togather weod and metal, but
not suitabla in joining matel tu matal without additional measures.

b. Resorcinol is a close relative of pnunol. It is also made from
benzene which is sulphuratad with gulphuric acid. Resorcinol
reacts very eagsrly with formaldenhyde. This requirss some cautien.
Resorcinol glue is in many respects similar to phanol glue {dry
substance, hardeners etc.). The differenca is that the seam

sste readily ot room tvemperature. Tna price of this glue is high
duz to manufacturing costs but it is widely usad in exacting Jjobs:
ssroplane construction, boatbuilding. glued girders stc.

¢. Carbamide or urea belongs to the -mino compounds. It is made
1ro carbon dioxide and ammonia in < .imple way, 80 its price

is relatively low. Carbamida also reacts with formaldehyde.

It is a white crystalline substancs and soluble in water.

Tha contant of dry substance in a gluc ready for use is 50...60
par cent. It sets under heat and/or acid harcenors (free acids or
their ammonium salts. like ammonium chloridel.

Carbamide cen ve used in cold or hot gluing. In tne former case,
the hardener must be quick-acting. The dry strengths of the

seoms are good (comparable with phenol) but the wet strengths

are considerably lower (below 53 par cent after prolonged
immgrsion). Alternate weltinyg and drying is harmful because

the seam cracks rapidly. Cracking with age is a negative property
+f carbamide. Tne situation can be improved by means of suitable

additives. ouch additives are ceolin, vegetable powders, wood
dust and some alcohols. The seam must also be very thin. Carbamide

plue can be made into a foam mecnanically or chemically. Thin

and vven spreading can be achievad in this way.
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The properties of cirbamide glue can ba ronsiderably improved
by addinz melamina,nut this makes the price higher. Carbamide
glue or urca is widely used fur insion. in beard manufacture
(all kinde of boards’.

d. Malaming is -~lso & arminn compound, [t i3 manufactured from
limestone, carvon and nitrogen in a many-staged process, which
means a high prica. felarine is alsu a colourless crystalline
powdsr. its condensstion reguires much formeldehyda. The glue
sets under application of heat only, so the gluing method is
hot gluing. The content of dry substance in the glue solution
is 40...50 per cent. The process data are

p » 6...20 kp/cm’ (115...280 1bs/sq.in.)

¢« 110...120°% {230...250%)
The wide pressure range is applied according to the specific
grevity of wcod.
Melemine seam is colourless, strong, elastic and water-resistant.
This glue is particularly svitable for high-freouency gluing.
Its sdvantege is tha possibility of urying the surfaces after
spreading glue. This facilitates the working procee®s very greatly.

Polymerates
In the polymerizing process, nothirg is separated from between the

monomer mo'ecules, as in the ¢ se of the polyed Wdenaation process.

The most important glua of thie group 1s polyvinyl acatate

which belongs to vinyl plestics, It is manufactured from scetylene
and acetic acid. The polymerization is easy, and the price is

cheap. As a solvant, water is used when gluing wood. When gluing
other materials other solvents with low boiling points are used,
like alcohols, esthers and katones. The setting of polyvinyl
acetate glue is a purely physical process. The solvent is absorbed
into wood. The seam is colourless. The biggest advantage of the
glue is the simplu usc - no hardeners - easy to spread - easy

to clean - rapid setting - low pressures needed. The seam is
very elastic, and it can be made tnick. This glua is suitable
for assembly gluing of furniturc. The dry strength in good, but

8 long continuous load causes craep. Wet strength is poor. This
glue is mostly usad as a cold glue. Hot gluing is also possible
but in this case conaling must he done under pressure to below
50°c (120°F).




The proces: dat)y are

h e 4...3 kp/emt (1L...85 1b3/sAetn

c - 20 % 70 °F)
PVAC glue tm, ins to soften when sated to abcva € °c i150°F)-
1f the relative humidity in tha air is high, the suam hecomes

somawiat more resistant Lo heat.

Polyaddition resins

Polyaddition is a variant of polymesrigation: whan mor.omers are
combined, some bindings arc gpened and naw reacting groups of
stoms are added to the chain.

From this group, two gxcellent glues are mentioned heret
a. polyursthane glue
b. epoxy glusa

a. Polyvurethane is mads from a suitable fzocyanate and a die

valent alcohul. The seam has a good cohesion strangth and @
guod ahdesion to various sulstances. It is very wlastic, and
fully resistant to toiling, chenicals, oils and micro-organisms.
The seem doss not shrink, so it cen be made thick. Polyurethane
glue bugins to set alruody at room tumperatura. Carbaimide or
ammonium chluride can be used as hardaners. R1sing temperaturs
quickana the hardening. The top 1.mit here, however, is 60 °c
{140 %) becausa after excaadiny thies limit poigonous substances
ere evaporated. The moisture content of wood must not exceed
10 pe:r cent, The process data arc

o = 3...kp/cm’ (45...120 1bs/3g.in.)

£ = 10...60 °C (5C...140 °F)
Polyurethene glue has many uses in exacting Jobs.

b, Epoxy gius {s manufactured in @ complicated process. Phenol,
acetone, chlcrine compounds, hyirochloric acid and sodium
hydroxide are neaded,

The price is high; however, epoxy glue has excellent eoualities,

1t has all thaAadvantagas of polyurathane glue, and it {s suitable
for gluing almost eny substance. (smooth plass, for instances).

In cold gluing, - trigtiylentetraomin is ured as nardcner. The
setLing time is long in this case (12 hours). Hot setting is

achievad by means of phtalic acid anhydride, for instance.
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If temperature is slavated to above 220 °C, the setting time is
lowered to under ten minutes,

Elestomer

Neoprene contact glues are rubber-based gluas with a mixture of
ketones ¢s solvent. Another possibility is to use & rubber emulsion
in water. The former alternative is to be preferred

hc\nvcr. Application of prusure is not absolutely necessary, but
c pressure of, eay, 5 kp/cm makes the strength 6- to 8-fold. The
pressure can be applied by means of rollers becsuse no apprecisble
time is needed for the application of preesure.

The glus is left to dry after spreading before the surfeces are
put together. This !s particularly necessary when Zluing
porous materisls such as metals.

Nesoprsne contact glues have a good resistance to water.

All glues mentioned above are the most important examples in
their groups. Together they repreeent the majority of gluse now
in use. The glues not mentioned here have a smell significancs

in the gluing of weod,

Some dete on various glues ae well as & comparison between
different glus types used in Finnieh industry are given in
tsbles 6.1 and 6.2.

3. The gluing process

The manufacturer usually gives inetructions for uss. They are
to be cerefully observed.

“hen ordering glue, all factors affecting gluing must be stated
(mechines, tools, working mathod) es wsll as the final service
conditions. On the glueing locetion, storing is of prime importance.
Powder glues are eesier to store than liquid glues. Both must be
protected from heat and oxidation (airtight storing).

When prepsring glue for use, all constituent parts muet be
scourately messured or weighud so the proportions are right.
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The prascribed order of mixing and stepwise stirring time must

pe observed. Viscosity and acidity must be continuously controlled.
The time for gluing . must be known as wall as the amount of glus
needed for this, 80 the Latch size can be determined.

The *pot life” indicated by the glue manufacturer presupposes an
ambient temperature of 20 Oc, 1f the temperature jg higher, the
pot life decrsases vsry rapidly with incresasing temperature.

The following axamplas give & picture of this phenomenon:

Temperature, °c Pot 1ife
Glue A Glue B
minutes hours
15 70 40
20 40 24
25 25 15
30 15 10

Glue A is a carbomide glus for cold gluing , end glus B is
a carbomide glue for hot gluing.

The glus must be spread in @ suitable manner detaermined by the
glue, type of joint and scale of production (manual work,
roller spreading., spraying, pouring etc.) Even sproading and
thin layers are te be sought after. The wood must be optimally
moist and at the same temperatur i as the working space. The
gurfaces must be clean and smooth. The evenness of spreading,
the glue layer must not be left exposed for too long periods.

A pressure programme must be provided for aasch gluing job. This
{ndicates the times needed for pressing, heating, cooling and

curing.

Pressurs: increasing the pressure, time for constant pressurs
and lowering the pressure

Temgarature: sge pressurs

Cooling: need for continued epressure, step-by-step stages

Curing: allowed times for starting handling and machining.

1f & multiiayar press is ysed, ell openings should close at
the same time.
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Evenness of temperature and praessure throughcut the working
area 1s important. In continuous gluirg continuous process
control is needed. The basic tasks anc means sre the following:

Measuring moisture content of the wood before and after
gluing . Inatruments needed: scales, drying cabinet.
Electrical instruments are not reliable enough,
Moasuring viscoasity and acidity of the glue. Instruments
needed: a8 viscosimeter and a pH metar.

Measuring seam strength with standard test pleces.
Instrument: tenting machine (shear strength, tensile
and compression strength, bending strength).

Inspscting seam structure and abaorﬁtion of glue to wood.
Instruments: microtoeme and microscope.

Spot checks to inspect adhesion by means of knifas test.
Inatrument: chisel.

This equipment is sufficient for essential tesks in the contrel
of glue joints.

Note

Effect of wood pressrvatives on gluisg

The gluing procass can be considerably affected by the use of
wood preservatives. Is olly suvYstances such as creosots oil are
used #s preservatives, the gluing can be very difficult indeed.
The wetting properties of the glue can be improved by adding

2 to 4 per cent of weight of formaldehyde to the solution.

A low glue viscosity also fecilitaetes spreading.

Wood preservetives tend to slow down the hardening process.
Therefore, a gluing temperaturs of about 10 degrees higher thaen
that for non-treated wood is recommended.

Boron-contuining preservatives have the least effect on gluing.




8S 1203:1954
8S 1204:1956
B8S 745:1949
8S 1417.:1948
88 1455:1958
BS 14441948
88 044.:1951
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(Plywood Glues)

(Countr. Work in Wooz Adsives)
(Animal Glues)

(Synthetic Glues)

(Chisel Test)

(Casein Gluss)

(Vegstable Achesives)
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Fig. 6.3 The sprcading of glue
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Jeble §:2 Informetion on glues used in Finlend

Croup of glves L
| P

Pesrcentage share

Relative price

R— RNy

of total vee
> — S ———— = S
Protein | 1,5
Cervamide (1] 1,0(=§ 0,1/ng)
Phenol 20 2,9
Resercinol 2 - 15,0
Relemine r 6.0
Polyvinyl acetete " 3.8
Other plestic 1 . |
glves
- e ————————————————————————




INTERNATIONAL STANDARD ABBREVIATIONS

FOR PLASTICS

(180/7C 61)

csllulons acetate
carboxymethylcellulose
cellulose nitrate
epoxy

carbamide formaldshyde
melamin formaldehyde
phanol formaldshyde
polyamide
polysthylens
polystyrene
polytetrefluorethylens
polyurethane
polyvinylacetate
polyvinylchloride
resorcinol formaldehyde
styrsne butadien

unsaturated polyesther
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