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Equipment for glue corting

1. Preliminary notes sbout bonding

l. Wood bonding, developed to an industrisl operation after the second
'orld war, occupies a special position in adhesive teohnology. Basio
technology transfer in the field of glue spplicetion hrs developed very
slowly., Today we know the olose relation between "cohesion" and "~dhesion",
Cohesion is oaused by the foroes genernted between atoms or molecules in =
&lue joint after hoving been oured. OGenerally sdhesion is the adhering
foroe of adjacent molecules, The adhesive force of a glue joint cen only
be ~chieved when molecules sre in close contact so that they c~n interlink.
Usually » solid has a roughness which is visible to the naked eye, but even
if it is app'rent smooth, irregularities con be shown up by methods of only
moder~te resolutions.

2+ In practice “adhesion" is effected through liquid adhesives whioh will
gap certain irregularities of the surface, At present rll bonding processes
of solids are done by =pplicstion of licquid adhesives, They wet the surfsoe
and form glue joints 2fter having been cured. Fven glue films and solid
hot-melts 2re passing the fluid like stage before ouring.

3, Acoording to this, a liquid which will wet & surface of » solid before
ocuring may be considered se » glue. However, it has to be known that
bonding is a process whioh passes several stsges before hardening,

Ae When spreading » liquid adhesive to » surface, it is necessary to oreate

» ooherent layer, The thickness of this layer should be as thin as possible,
to achieve high glue joint strength and to operate as eoonombally as possible,
The glue cost or the spread is defined as the glue weight in pounds per

thousand smuare feet or =8 glue weight in grems per square metre,

5« The surface of the wood to be joined even »fter planing or sanding is
to some extent rough. The glue covers all irregularities so that an inter -
linking of bonded surfaces takes place., Too deep penetration of the glue
into the wood surfece is unfavoursble beoause of generating wrmste glue,
resulting in poor glue joints. When the glue ocost is applied, ~ssembly

has to follow for not deoreasing oertain bonding oharacteristics, before
pressing or olamping. Adhesive manufacturers are giving advice about the
“open delay oycle",




6. Economic oonciderstions shout glue consumption in plywood or fur—
niture industries are very important., It is a mnin factor in cost
oslculation of the product and with the inorensed use of rether expen-

sive resins, the necessity for svoiding waste hss become more »nd more
important,

7. Strong wood joints o~n only be achieved when surfrce preparations
are aoourate, Proper spresding, especially uniform dicztribution of the
liquid glue on to the surfaoces is essentinl, The ewuipment used to
rpply 2 uniform layer or adhesive to the veneer or board iz generally
called a "glue spreader”, This term is applicd not only to » roller type
spreaders but covers alltypes of ecuipment for glue cosrting, Provided that
an even ooat of the recommended smount is applied, the method is deter-
mined mainly by the recuired capacity. Simple coating by using a brush,
a toothed scraper or hasd roller =s shown in Fig, 1 is cuite ~dequate for
hrnd work. If large surfaces or 2 batch or components have to be sprced
per hour, mechanised equipment will be necessary. Mechanised spre-ders
have been considerably improved during the last years, Automatic in
feeding »nd out feed devices are part of the spreader.

8, It is the purpose of this paper to disouss the principles, advantages
and disadvantages of the various equipment operesting with different
spreading units.
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IT. Aspects for the use of glue conting systemo

9. The main criteria influoncing glucing process.se sre broed on the condi-
tions of glue mixinz, surfrco cru~lity, moisture content, tempernture, ctc.
Before det~iling the appropriste equipment for glue costing, the prelimi-

nrry requirements of clucing processes will be discussed,

A. Pretreatment prior to gzlue costing

10, It is essential, despite the method npplied for coating, th~{ finishing
operating of the wooden surface hove to follow piror to = rell dosed sprend.

The following facts should bhe strictly considercd:

= The surfeoce to be «lued should be fl~t., [Roush, wsvy ~nd uneven surf-ces
do not allow an even ~nd economicrl spre~d of glue;

= The surfaces murt be cle=n and free from dust;

« High amount of rexin on the surface should be removed by suitahle
solvents;

- Conditioning of the wood prior to glue coating is neces:»ry for » brlanced
moisture content of the wood;

- In chegging climate regions, stock has to be stored in he-ted production

halls as the curing operation is influenced hy temperature,

11, How tu prepare the glue re~dy-for-use and the equipment rpplied is
subject to another paper of this workshop and will, therefore, not be included
in this report. The glue has to be mixed to a well balanced stage with nll
additives, It is then stored for final conditioning so th~t all lumps ~re
disdolved and the blended mix is resdy for use. In this way, the filter

system of the sprenderc remsins always clenn.

12, After mixing, the glue viscosity should be checked in eny cese. The
glue viccosity must be high enough to form A cont of appropriante thickness
after spreading. If the viscosity is too low, the glue will sork into the
wood. On the other hand, glue spreaders require a oertnin viscosity
which is in » range of 4000 to 6000 centipoises.

B. Adaption of the glue coating system to the ~dhesive

13, The suitability of the glue applicator to the chosen type of adhesive
should be considered carefully. It is, therefore, of importsnce that the
glue spreaders are kept in a olean oondition to ~void uneven coats genernted
by ohips or adhesive lumps. Thermosetting adhesives with limited pot-

life require equipment where the ocoating units oan be removed to faoilitnte
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cle~nin:; operations.s The rusntity of glve required to maintein »n
aderu~te spre~d should he smrll, to shorten the recycling of the glue
mix ~nd ~voiding unnecessnry storsame in the glue reservoir. In the
tr:picel countrien, it misght he »n ~dvantage to cool the £lue »vplic-tor

and 7lue regarveir to extend the rot=life of the sdhesive,

11. Hol=melt ~dhesives »nd ~nim~l slues remiire hested ~pplic~tor unitc
above room-taper-ture and maintsined = within » smrll temparature range - at
a temperature tuned to the m~terinls to be bonded, For hot-melts it is

2170 import~nt thot the ~dhcsive should be ~t the optimum temperature

when »pplird to the words For this reason, it i ecssenti~l th~t the

tempe rature of the ~pplic=tion rolls as well as the glue reservoir, in
aocur~tely temper~ture controlled. The glun pot should hove » he~tine
adinctment for repid rrising of the temperature ~t stort up ~nd to shorten

dovn time while refilling the solid hot melt adhesive,

iIl. Roller co~ting

15« Until ~hout 1966 roller co~ters were the only unll knovm ecuipment

for =pplyinz zlue to venenr or hoards on » commercirl heses The use of these
conventionnl type spreaders with hard, grooved rolls were ne~rly univers-l,
The first de'=lcpment for this more efficient costing system was done in the
19303 for the npplicrtion of glue to thin vencers for the manufrcture of
plywood,

A, The principle of the roller corting system

16, Roller conrting is » method of glue syplicrtion in which the veneer
or bo~rd pnsses through » roller system applying the glue, Adhesive

c~n be spplied in onec prss single or double-sided. (Figs 2)
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Pig, ? Tx»mple for doubleside glue spresding )
*
There =re three types of roll oonters:
») the top side roll conters;
b) the bottom side roll coster; and
©) the top and bottom side roll coater.
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' In the plywood nnd furniture industry single surfroe glue spreading
ig neldom applieds It is meinly used for edges and smell parts »s shown
in ﬁgo 3o

Top side roll coater Bottom side roll coater

Meg. 3 3ingle surface glue spreading

17« The top and bottom roll oo-ter is the old way for applying glue to
both the top and the bottom jurfeoes simultrneously, There =re booicelly
two types, the double side roller co~ters (Fig. 1)
2) the double roll conter with "doctor knives" »djusted to each
spreading roll; end
b) the four roll co~ter with "doctor rolls" sdjusted to esch ;

spresding roll,

(XD

Double roll coater Four roll ocoater

Mg, 4 Different types of douhle side roller ocorters,

After ocoating both surfrces the veneer or board is osught by a lagup mon

who then places it on to an uncoated ply, Then Fn uncosted fsoce is 1leid
on the top of this assemdbly, thus, producing a three-layer plywood panel

or » veneered board,
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18. The transport and the coating are performed by the same pair of
rolls called "spreading rolls" or "applicator rolls". The normal feed
speed to oporate a roll coater sufficiently for glue application is 30 to 60 "

feet per minute with A maximum speed being as high as 180 feet per minute. The

spreading rolls are adjus*ed to the thickness of the material to be coated, so that

I
uniform tranifer of the glue from the roll on to the surface is performed
accurately. Fir.5 shows the arranrement of a four roll coater which ic commonly
used,
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Fig.5: Arrangement of a four roll ocoater

19, Both rolls turn during operation. The spreading roll is normally the

larger one in diameter compared to the "doctor roll"™ or "dosing roll" and

turns with a speed tuned for the feed speel of the board that passes through

the maohine. The "dosing roll", on the other hand, is smaller in diameter

and is normally a smooth steel roll, The dosing roll turms in reverse direction

of ihe spreading roll so as to provide a small opening between both rolls

allowing a certain amount of glue remaining on the spreading roll which is then

transferred to the surface of the board while passing through the machine. Fig.6.
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20, The glue opread is set by adjusting the distenoe =nd the difference
of the surf-ce speed between the spreading roll and the dootor roll,

Spread control is fixed by the gap setting between the spresding rolls,
also by the groove p2ttern on the roller surface.

B. !;!EB of rolls

Orooved rolls are not the only possihility of applying spreads oompared
to sponge rolls,

214 A hard-roll glue epplioator has two grooved rolls with the dootor

roll parallel to enoh other. Ilieoprene or Buna rubber is used far the grooved
roll surfroe, There are three types of "hard" rolls - based on roll
herdness:

a) Steight Durometer roll: A 50 Durometer roll with standard
grooving;

b) "Soft" rolls A 40 to A5 Durometer roll normelly with a grooved
surface that suits the applioation of phenolio glue only;

o) Dual Durometer roll: A dusl thiokness oovering with a softer inner
ply and a 65 Durometer outer oovering with standard grooving.
The oost is high for the benefit of better roll elasticity.
22, The core of the rolls are made of steel and are rigid to prevent eny
deflection, The steel oores are usually oovered with neoprsne or Bune
rubber to get 2 uniform distribution also on wavy and uneven surfaces,
The rolls are grooved in various weys; the oorrugetion may run straight
or spiralelike along the oircumferance, The most rolls are grooved in
regular pattern (see Mg. 7).

in wm

Pig. Tt Roll grooving




23. The ungrooved, closed=celled sponge roll spreader is used most
frcouently in mrchines with eutom-ted lryup. This »rplic~tor system
is of two types:

a) Insulitc type: A soft sponme roll used in mechines with
autometic layup lines. The roll life is short, with frequency
of replarcement usurlly dependent on veneer type.

b) ilconrene typet This type is often used in the soft-roll con-
ventional layup type sprender morketed by » major plywood cmuip=

ment manufacturer in USA.

Cs Clenrn=-up "nd gluc usnste

24+ The roller coater system ic extremely efficient nnd results in only
the clesn-up losses for the glues The glue cpre~ders nre rinsed once per
shift. Thc vat is empticd ~nd the glue iz returned into the system. The
waste ~nd lumps ~re collected for landfill diszpos~l. The oxcess gluc in
scereped from the rolls and the vat before rinsing or wrshing the spre-der,
Very little water is then reruired to remove the rem~ining woste. "-ch
spre~der is washed thoroughly once per oper-ting dmny., This includes the
seme procedures -s mentioned, nemely inner ~nd outside cle~n-up nf cruip=-

ment. Fig. & shows device for clean-up with bruches fived »t the spre~ders,
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Fig. 8 Device for clenrp-up Fiz.9 Eouipment for regulsting the
glue level

25. Preventive maintenance is neoessnry betwecn sprending and dootor roll
to prevent glue leaks ~nd supply overflow, This incluvdes:
= mrintaining » proper setting of the electrodes resulating
the glue supply level in the spreader (Msz. 9 ).
= m~int~ining tight seals between spreader rolls shafts »ni the slue vet,
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In thic wry glue wrote water which is nn undesirable by=product of glue

apresder woshing is minimized.

D. Advantages »~nd disrdvontnames

?Cs The advant-mec snd dic-~dventsages chould bhe considered for e-~ch system:
Hard rolls: Until now the une of the convention~l hori=roll sluc snre-der
i~ ne~rly univers»l bec~use the system i= very reli-ble, Al11 kinds of
adhesive con ba costed on flrt surfrces (thermosettins ~dhesives »nd
thermorl~stic adhesives) ns well, Glue crn be ~pplicd zingle or double-
sided »n veneers cr bo-~rds. The sprerder ncts »s gruge or board thicknes~
caliper ~nd »pplies glue evenly 2lso on venrer: =nd ho~rds with ticht

thickness devi~tions,

The dis~dvnt~ges of herd rolls are:

= The h~rd rolls restrict ~utom~ted opportunities ~ni! do not =llow
to use fcer pcople or produce ~n incre~sed ~mount of panels;

- As mentioned before, the hord roll system ~pplies sluc evenly =l=o
on venears and honrds rith tight thickness devi~tions, Therefore

the ccre rejects are higher thrn with other sprending systemc,

Sponze rolls: The ndvantages of the sponge rolls rre:

- This arplicetion system is versestile and widely used in autometed
lrypus as top or/rnd bottom roll corter;

- Lower spread weights are =ttainsble resulting from »n improves
spreed control;

= The "“soft" rolls =pply glue evenly on thick 2nd thin veneers re-
sulting in less veneer rejects, It is possible to get = uniform

distribution of the glue on wevy 2nd uneven surfsce,

The dis~dvantages ~re:
= Thick »nd thin cores »re not screened resulting in greater
varistion in penel thickness;

- Frecuent rcll changes ~re required,

1V, Curtain corting
27, Curtain costers sare of latar development inoluding automsted layup

lines for vlywood manufsoture, A broader field of applioation for ourtsin
costers is in lacquer »nd finish ooating sections which was introduced
later to plywood menufacturing.
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A: The principle of the ourtain ooating system
28, Curtain coating is a method of glue application in whioh the veneer

passes a poured "curtain" of adhesive. The ocurtain coater is oharacterized

by a pouring unit that is a supply vat for glue with an opening extending
the entire length of the pouring head below the vat., Unlike coater rolls
the curtain pouring head dces not contact the surface to be coated. Like
roller coating an effective ourtain coating depends on a relatively flat
surface, The surface does not have to be completely flat but contoured

surfaces can only be coated sucocessfully by a ourtain coater. There are
basically two types:

a) the pressure curtain coater and
b) the gravity curtain coater

B, Pressure ourtain coater
29, By far, the most sophistioated and more versatile type of ourtain

coater is the pressure ourtain coater. Mig,10 displays the ourtain
ooating pouring system,

MOTORIZED

SELF-CLEANING AIR BLEED VALVE
FILTER .

AIR CUSHION 1)

STEINEMANN
SPLIY PRESSURE
POURING HEAD

ORIFICE-ADJUSTING
HANOLE i

TROUGH BNDGE

VARMABLE-SPEED

PUMP DAIVE STRAINER

100-GAL JACKETED
RESEAVOR

POSITIVE-DISPLACEMENT
SUBMERSIBLE PUMP

Fig.10s Ourtain coater pouring system
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Thie coater is characterized by a slit pressure pouring head, It is
specially constructed, V-shaped vat fabricated of mild steel. The inside
of the head is nickel-plated. The adjustable orifice slot extending the
length of the head at its bottom is made of two ground parallel stainl ess
steel knives. One knife remains stationary and the other knife iz removable

to obtain the desired curtain performance.

In closed position the head is airtight by a removable cover. At the

top of the head iz an air bleed valve that allows air to escape until the
vat is threequarter full, at which time it is olosed to trap an air cushion
over the glue, The pressure head system has by far the best possibilities in
operating viscous fluids as at low viscosity, the coating head operates

in a vacuum and as the glue viscosity inoreases the head acts under pressure,

30. A vat is filled with glue which is pumped into the head by a powerful
gear~type pump., Between the pump and the pressure head there are two filters
to cath small particles of wood, splinters or dirt from the glue., It is
necessary to use one filter only, The second filter is used when
cleaning the first, so it is not necessary to stop the ooating operation for
cleaning the filter,

31, The glue flows out of the head at a speed faster than gravity speed.

The curtain coater is a top coater only. After assembling of oore and back
an uncoated face is laid on the top of this assembly, thus producing a three-
layer plywood panel. Once the curtain has begun flowing, the veneer passing
under the head receives a precisely controlled, uniform spread of glue,

32, In curtain coating only the material poured on to the veneer surface is used
while passing through the flow curtain. Very little waste occures because

the unused glue is reciroulated. The glue continues to flow even wien the
veneer is not passing underneath the head, and glue whioh is not poured to the
surface is collected in a trough which eliminates entrapment of air, catches

the ourtain and directs the adhesive back to the supply tank via a pump.

33. The downward curtain velocity is determined by the width of the knife
gap, the pump speed and the viscosity of ths glue, If the width of the knife
&p and the viscosity of the glue ars not tuned each other, then two factors will
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control the glue upread weights
~ the punp speed and
- the conveyor belt speed

When clowine down the pump speei by 50 per ceni, the coating weight would be
decreaszed by a half. When doubling the conveyor belts speed the coating
weisht would be decreased by 50 per cent, This unit is extremely reliable

for repeatable precision results.

34. The revoclutions per minute of the pump determine the quantity or the
flue cuantity that is being pumped up intc the head and the volume of the glue
paussing the orifice opening of the head.

35, For controlling the spread weight it is important that the veneer passes
bencath the curtain at a constant speed rate. Therefore the infeed and out-
feed belt: feeding the veneer are nowered by the same variable speed drive
motor providing a uniform speedrate. Speedrates for curtain coaters vary
between 200 to 250 feet per minute but maximum speed rates tp 101000 feel
per nminute can be arrangei., Consejuently conveyors in front and in the

rear of curtain coaters have to be accelerated or slowed down., Typical

production speais are about 300 to 400 feet per minute.

36+ There is very little maintemance or clean-up on the coater. In fact,
if used for three shifts, the only clean-up required would be at the weekend,
When the operator stops the coating operaticn and turns off the pump, then
opens the air bleed valve and orifice, the glue in the head drcps into the
trourh and returns in the buffer tank, This ccating eqjuipment can easily
be washed with water. For a complete oleaning the pouring head is vised
easily after lcosening nincboltis.

C. Gravity curtain coater

37. The pgravity orifice-type ourtain ccater is the forerunner cf the

prensure head ourtain oomter,The application method is quite similar except cne
important difference: the curtain velocity cannot be oontrolled. The ourtain
falls similar to a waterfall, The rate is determined by the mass of the glue
and the height of the head above the veneer., This ccater is characterized by

a pouring head that is a supply vat for the glue with a slct extending the entire

length of the head at its lowest point. The top is cpened tc the atmosphers.

' 4
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38, Usually, an overflow drain located near the top of the head prevents

the head from overflowing on to the conveyor belts., 3ufficient glue is
pumped ‘o the head so that some &lue is continuously overflowing throush

the overflow drain and returning to the supply vat. Therefore, a fixed siatic
volume puts a little downward pressure on the glue., Since more than anough
glue is always being pumped to the head, usually a centrifupal or less
sophisticated pump is used for delivering the glue to the head.

39. Controlled spreading weight on the gravity curtain coater is achieved
by the conveyor belt speed and by adjusting the orifice opening at the
bottom of the head throush which the coating material falls, The spreading
weipght repeatability is somewhat complex with this unit ag a very small

movement in the orifice opening simificantly affects the amount of the
depositel film very much,

40, The oconstant glue flow through the orifice is determined by
the fixel static volume in the curtain coater head, The terminal velocity
where the curtain reaches the surface to be coated is determinel by the

static volnre, the viscesity of the glue and the height of the head above
the product,

D.  Advantages and disadvantages

41. The benefits of the curtain coating system are;
- First, curtain coating is a very flexible and quiok method of applying
glues The conveyor speed can range from 200 feet per minute to as far

as the wood can be conveyed, Therefore it is widely used in coating systems
with automated layup lines;

- the training time for a new operator crew and the cperating time of the
worker are shorter than for roll ooater operaticns

- the pressure head ourtain onater applier a uniform film which can
easily be controlled;

- the conntant spreading weight on thick and thin veneer results in
lower glue cost, equal or better glue bonds and less rejects ' of woodj

- there is no pollution because of the enclosed system, The maintenance

costs are low and the cleaning-ups are rare and quick.

On the other hand disadvantages are to be oonsidereds
- Automated layup lines require high capital investment oosts

- the glue mix preparation is critical for successful ocurtain coating
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overations, The installation of a glue balancing system should be
oonsidered for

- dissolving small lumps of undigested extender particles,
blending into the mix;

= the filter system remains much oleaner;

= the ourtain suocessfully flows with higher viscosity mixee from
12,000 to 20,000 centipoises but normally a range of 4000 to 6000
oentipoises is required for curtain ooatings

- ourtain interruptions result in bare areas on the surface to be ooat ed
and in bad glue line bonds;

- thiok and thin cores are not soreened out, resulting in greater
variation in panel thiokness,

Ve Spray Coat ing

42. Some years ago spray equipment was ocommonly used for ohip-glue mixing
processes in the particleboard manufaoture until other ohip blending systems
were developede A new use for the spray ooating system is the new plywood
layup line where it has definite advantages,

Ae Ihe prinoiple of the spray ooating system,

43. Spray equipment can be applied for ocoating irregular-shaped stook,
3pray ooating systems generally tend to be less effioient oompared to other
systems, suoh as roll oocaters or ourtain ooaters. The reason is that the
atomized particles of glue do not drop all on to the surfaoe to be ocoated
resulting in losses of approximately 50 per oent.

44, The heart of the spray system is the nozzle., It guides the glue in
droplet form, which means less surfaoe area for the air to dry out and less
surfaoe oontaot with the wood before pressing. The spray system can use
oonventional glue mixers, identical to those used in roller spreaders.
Visoosities in the 5000 oentipoises-range seem to offer the best spray ocoat.

45. The glue is spray-applied within a spray booth, whioh is an enolosure

around the spraying equipment, It is designed to recyoles nearly 100 per oent
of the overspray from the area, It is the further purpose of the spray booth
to separate the oversprayed glue from the air stream by means of filters,
wter or other types of separating technique so that air is free of glue
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partioles and can be exhausted outside the building into the atmospheres,
Thus it provides a oontrolled environment for spraying adhesive in summer
or winter without noxious fumes and pollution problems.

46, The spray system is a very flexible and quiok method of applying

glue with a mechanized layup. The speed of the oonveyor vhich feeds the
venser through the spray booth can range from 50 feet per minute up to as
fast as the wood can be oonveyed. The normal speed is in a range of

S0 to 100 feet per minute., The limiting faotor is the ability to hmdlg the
veneer at a higher speed. The ooating system is flexible because of start
and stop of coating operations without interrupting the spread. On the
ocoated surfaoe stop- and -start spots are normally not visible.

B. eg of spr st ems
47. There are basioally three types of spray sysiems:

a) the oompressedair system, The adhesive is sprayed by compressed
air through a specially designed nozzle., For a long time this type
was used in glue-chip mixing processes (PFig.11)

compressed air ‘

ey

Fig.11: Nozsle for compressed air spraying
b) the high-pressure airless system. The adhesive is sprayed
by high fluid pressure which foroes the glue through a nossle

generating the glue spray. This system reduces spray mist and overspray
an advantage againest oompressed air.

o) the hot spray system. The adhesive will be preheated while passing
the tube system to the spraying unit, Thus the application efficiency
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is improved by drcpping the glue viscosity and by reduoing the
amergy required fcr atomizing.

48. In new plywood layup lines any type cf giue can be spread by airless
systeme jspraying heads are equipped with oarbide nozzles. The spray pattemn
is circular wvhich can be adjusted to different sizes covering the entire
veneer surface, whether thiok or thin veneer will be spray ooatel, A fixed
head applicator can cover a 10-feet space when the nozzle pressure is applied
by 300 pounds per square inch (21 kp per square oentimetre).

49. The glue mix has to pass the balancing equipment to remove any lumps
atill remaining in the mix. It is filtered for screening the recycled plue
mix which often includes small wood particles and will then be pumped to the
storage tank. This tank is oonnected with the spraying heads. From the
storage tank the glue is pumped through a heat exchanger for preheating the
adhesive to about 105 degrees Fahrenheit (40°Celsius.)

50, The key to successful glue spraying it a well operating pumping system,
Normally there are two high pressure pumps feeding the glue to the spray heads,
A pressure valve controls the oonstant glue pressure at the spray head,

The valve is gauged at 300 pounds per square inch and will recycle the overrated
glue caused by overrated pressure, The hot-spray glue is spread in a patterm
that allows to flow under heat and pressure during curing at the pressing cycle.
The nozzle iocks when glue temperature and glue pressure is untuned, thus

glue at a constant viscosity will be spread. Nozzle wears normally in about
nine months and has them to be replaced.

51« The spread weight can be checked easily and controlled completely
aoross the veneer which is quite difficult with other metods. The amount
of glue spread will be controlled by ad justing the spray cap and the veneer
speed or by ohanging the size of the spray nozzle,

C. Clm—g and glue waste

52, The oversprayed glue will be recycled through the filter system for re-use.
The glue is mechanically soraped from the conveyor belts by a high-density
polyethylene soraper and flows into a buffer vat for recycling.
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A flexible screen at the bottom of the spray booth prevents that partioles
will flow into the recycling system,

53, Former glue spraying lines were not equipped with recycling systems

whioh resulted in high glue waste. The V-belt or multi-belt conveyors did

not allow to recyole glue spray in the same way. In order to minimige glue
waste it is necessvary that the veneer sheets follow up without any gap between
the veneer sheets loaded on to the oonveyor belt.

D. Advantages and disadvantages

54. Advantages of spray coating are similar to ocurtain ooating:

- the spray coating system is a very flexible and effioient mathod of
glue spreading with automated layup resulting in less labourers
operating on the pressing linej

- the spray head applies glue droplets whioh means less surface area for the
air to Ary out and less surface oontaot with ad jacent sheets before
pressing;

-  the spray coater applios accura®spread (weight) on to the veneer surface
vhother it is rough, wavy, thick or thin resulting in less veneer rejects

- there is no pollution because of using a spray booth,

The disadvantages aret

- automated layup requires high oapital investment oostsj !
- the glue mix preparation has to be done more carefully to render

suocessful spray coating. Addition of slue mix balanoing equipment should be
oonsidered;

- the ologging of the nozgle oap creates maintenance probleme;
=  thin and thiok oore layers (orossbands) have not to be soresmel out
resulting in a greater variation in panel thiokness.

V. Extrusion Coating

Automated layup systems require always the development of new glue spreading
technologies. The extrusion coating is one of the methods tried with varying
suocess in plywood manufaoture.

Ao The principle of th 4 ]
55. The extruder is a device used to force (extrude) a formulated adhesive
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on to the surface of the venesr or board in a series of glue strings.

There are no problems of extruding high visoosity glues also when ocontaining
fillers with minute partioles.

56, With the extrusion method of applying the glue a metering pump oontrols
the oonstant rate. The glue passes a foaming devioe where a fivefold volumn
inorease is generated., It is then extruded through nozzles on to the

surface tc be ooated in form of glue strings, often called "spaghetti"-strings,

57. The extruder spreading unit is a straight multinozzle bar with
approximately 260 nozzles (1/10 mm diameter) for 50 inoh spreading width
similar to the spray system the glue is spread in a form whioh means less
surfaoe area for the air to dry out and less surfaoe oontact on the veneer
surface before pressing, providing a barrier against pre-drying. The extruded
glue is epread in a pattern that allows it to flow under heat and pressure
during the ouring oyole.

58, Extrusion spreading is a relatively clean application prooeses.

No glue is wasted in the extruding area except on the extruder itself to

be oleaned at the end of each shift., The use of glus with short pot-life
will cause troubles because of nozzles and pipework ologging whioh requires
frequent oleaning.

B. Advantages and disadvantages

59, Advantages of extrusion coating:

= the system oan be used in automated layup lines;

= high viscosity glue and glue foam can sufficiently be extruded;

-~ the "spaghetti-like" glue strings provide a barrier against dry-out of the
glue line before pressingj

= extrusion spreading is a relatively clean application prooess;

= there are less oore rejects because the glue sirings are spread equally
on to the surface even vhen veneer thiockness differs.

Disadvantages of extrusion coating:

~ the extruder system is too slow to accommodate the appropriats
produotion speeds &
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- the excessive ologgingof the extruder nozzles will oausc bare
glue line areasi

- extrusion ooating does not require preselection of layers with!differmt
fagey

- the costs for maintenanoce and for olean-up are higher ocompared to other
spreading systems,

VII. Glue Qun Coating

60, Applioation of glue to profiles, edges, mortioes, dowel holes and other
small areas will be carried out by specailly shaped spreading units oonneoted
to pressure glue containers.

A. The principle of the glue gun ooating

61. Like extrusion ooating the glue is forced on to the surfaoe to be
coated through specially shaped spreading devices fixed to a glue gun which
is mainly manually operated. This hand gun ocan spread dots, lines or fine
surfaoe ooa.9 using various kinds of adhesives.

62+ There are three types of glue guns tuned to different adhesives:

a) glue gun for single oomponent adheeives like PVAC;
b) glue gun for double oomponent adhesives and
¢) glue gun for holt-met adhesives.

The pressure oontainer of the glue gun for PVAC is filled half as an air oushion on

the top of tleghwisneid. The container is then filled with oompressed air.

Neither electric nor other feeding foroes are required. The whole unit will be

located wherever needed. The oompressed air forces the glue to the glue gun,
A large variety of spread tools for edges, spot surfaces, tenons, grooves,
eodge lippings, dowels, dovetails, eto. is available for use on the glue gun.
(Pige12).

63, As the gun, the spread tools and pipes remain full of adhesive one should

avoid glue with short pot life. Therefore PVAC is the best suited material for

cold glue spreading systemsj UF resin without hardener can also be used. The
hardener has to be pre-applied to the opposit faoe of the joint, so ocuring
follows vhen the two oomponents are in touch,



for small surface areas

apreading tools for cold glue application,




64, The glue gun for double component adhesives operates with two
nozslec ad jacent to each other. (lue and hardener wili mix on the surface
(Pig. 13). Noszles do not clog through cured glue,

Pig, 131 0Olue gun for double component adhesive
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65 The third type of glue guns in this line has been designed for
applying hot-melts, Hot-melt adhesives require a glue gun with heating
unit., The temperature has to be adjusted within a tight 1limit to operate
the equipment appropriate to the glue. For this reason it is important that
the temperature of the handgun is always acourately controlled. A built-in
slug system presses the properly oriented realdy for use glue to the nozzle.
Fig. 14 shows a slug type controlled glue gun for applying hot-melts.

o o®-..

Fig. 143 Glue gun for hot-melts
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Omerals For specific information on the oconstruotion and performance of
particular machines, reference should be made to the extensive trede
literature available from manufacturers.
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