1 SYSTEM AND METHOD OF MAKI NG COVPCSI TE BOARDS FI ELD OF THE | NVENTI ON
The invention relates to a system and nmet hod of naki ng conposite
boards. The invention is particularly suited for conposite boards
requiring a high strength to wei ght ra{io such as, but not limted to
a shuttering board. BACKGROUND TO THE t NVENTI ON The fol | owi ng

di scussi on of the background to the invention is intended to

facilitate an ungysTEANANIOMETHO® OF MAKING COMHEOSITE BOARDY . it
shoul d be appreciated that the discussion is not an acknow edgnment or

admi ssion that any of the material referred to was publ i shed, known
or part of the comon general know edge in any jurisdiction as at the

priority gl OF THE IRVENTIONI on. Conposite boards in the formof
shuttering boards are commonly used at construction sites to maintain
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Cemposite boards in the form of shuttering boards’ are commonly used at
construction sites to maintain poured concrete in a desired shape. It is particularly
used in maintaining poured concrete so that, when set, it forms a vertical pylon or

the like. This process of maintaining the poured concrete in predefined shapes is
also known as formwork.

There are essentially three types of shuttering boards that can be used:

Plywood shuttering boards. Such shuttering boards are cheap. However they are
subjected to degradation w1th each use. As a result, plywood shuttering boards
are often re-used somewhere between 8 to 10 times before they need to be
changed. Changing such shuttering boards consumes additional labour and
material costs. Furthermore, the used plywood shuttering beards must be

disposed of in some manner, often by incineration, which creates further
environmental problems.

Steel shuttering boards. Being made of a more durable material, steel shuttering
boards may be re-used up to 100 times before needing to be changed. However,
this durability is also a disadvantage as such shuttenng boards are difficult to
handle and shape at the construction site.




Plastic shuttering boards. Plastic shuttering boards have been
introduced to the market with limted success. The nmain reason for
this | ack of success has been their low strength to weight ratio.
Wil e sone attenpts to |rrprove t he strength to weight ratio of
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the i nvencbftba cbimpoeite boardmet hod of bonding a plurality of Iayers for
produci ng a | am nated conposite board conprising the steps of :
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S TRAS &Y -
2 F4 - .
Ltf.fu ,.’gdt" },",.—“q p .



Preferably the conveyer assenbly noves at a speed of up to 4 netres
per mnute. ldeally the conveyer assenbly novers at a production
speed of 0.7 netres per mnute to 4 netres per mnute. Preferably the
tenperature of the |ocalized heat source is between 60 and 500 degree
the | ocalized heat source is
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heat source is directed to a focused heating zone at a di stance onf%3
appr oxi meR@PEMBHOm from the bonding surface. Preferably, the focused
heating zone is applied to the heat activated adhesive continuously

until theSUMMARYIGF lyeiE INVENTIENN i nto pressure rollers for bondi ng
and lam nation. 4 Preferably, the focused heating zone is created

using pr e‘ﬁﬁr‘éﬁhﬁ&ﬂ ARE 4 Um et Q@E%Bﬂle | l‘ﬁgré&cg{%{jﬁg B c%gzéﬁ{r%@ggheoier}%s

focused heating zone is creat usi ng a-re

| aser. Pr'ebeweibing’ t"hendistaty &t tandathedikedbesioviee censrued! 48 hcyrpexhaustiv?,
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di fferent conposition, depending on type of materials to be bonded.
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thi ck. plurality of layers for producingy a laminated composite board comprising the steps
of: applying heat activated adhesive on a bonding surface of each or alternate
layer from the plurality of layers which is to be bonded, and directing a localized
heat source to the bonding surface and the applied heat activated adhesive as the

compoSite board is being laminated.

Preferably, the process of directing the localized heat source and the lamination of

the composite board is facilitated by a conveyer assembly.

Preferably the conveyer assembly moves at a speed of up to 4 metres per minute.
Ideally the conveyer assembly movers at a production speed of 0.7 metres per

minute to 4 metres per minute.

Preferably the temperature of the localized heat source is between 60 and 500

degree Celsius.

Preferably the temperature of the localized heat source is approximately 10 to 50

degree Celsius higher than the softening temperature of the heat activated
adhesive.

Preferably the localized heat source is directed to a focused heating zone at a

distance of approximately 100mm from the bonding surface.

Preferably, the focused heating zone is applied to the heat activated adhesive
continuously until the composite board is fed into pressure rollers for bonding and

lamination.




In accordance with a second aspect of the invention there is a system
of bonding a plurality of layers for producing a | am nated conposite
board conprising: at |east one conveyer assenbly; and at |east one

| ocal i zed heat source; wherein the plurality of |ayers (each |ayer or
al ternate_| ayer, of t pluralit oflaf%ers'sa,liedwithh t .
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Preferably, the focused heating zone is applied to the heat activated
adhesi ve @oneteRalsiab honded. t he conposite board is fed into pressure

rollers for bonding and lam nation. 5 Preferably, the focused
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plurality of layers (each layer or alternate layer of the plurality of layers is applied
with heat activated adhesive on a bonding surface) is loaded on the conveyer
assembly, and the localized heat source is directed to the bonding surface and the

applied heat activated adhesive as the composite board is being laminated.

Preferably the conveyer assembly moves at a speed of up to 4 metres per minute.

Ideally the conveyer éssembly movers at a production speed of 0.7 metres per
minute to 4 metres per minute.

Preferably the temperature of the localized heat source is between 60 and 500
degree Celsius.

Preferably the temperature of the localized heat source is approximately 10 to 50

degree Celsius higher than the softening temperature of the heat activated
adhesive.

Preferably the localized heat source is directed to a focused heating zone at a

distance of approximately 100mm from the bonding surface.

Preferably, the focused heating zone is applied to the heat activated adhesive
‘continuously until the composite board is fed into pressure rollers for bonding and
lamination.




Preferably, the heat activated adhesive is about 0.02mmto 0. 5mm
thick. In accordance with a third aspect of the invention there is a
| am nat ed conposite board conprising:a plurality of |ayers, each

| ayer fromthe plurality of layers thermally bonded to its a](cjj ﬁcent
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a schenat FEE13006 therpeaiadvaipdiadhgsive €oRpHses Pt Javes ong Ui layrry

to the fi n i ] iy ;
PREFERRED Al TR G raee) RN B 4R Eritsitdn B8bs g of tvpe

di mensi onsf Matsfialste derbansieddescri pti on shoul d be construed as
approxi mate (and not exact). In accordance with a first enbodi nent of

t he i nvenPreferadty, shohentidttivaigd aliheditelseabictit 8.008iMes Disehrheael 10. The
conposite board 10 conprises five |ayers of various materi al

conposi ti i I s e I yer : ,
virgin po y%ﬁ?ﬁ%‘n%{ \R@ﬁhg t@ﬁ@éﬁég‘f@gpé Tﬁ/eanhéﬁ ??)‘%Jrrgtlﬁ % Ié@éﬁﬁ%@go%de
of al um nboads berspiising:aThiraliy rad, lagerddleach| layer fro6 itise rphutelitgf of layers
recycl ed | e, . ln this enbodi ment. .t ol ye | ene _of. th
hira | ayBEHENEO88R) i B aeleRaBlTHREl TRbieoth ¥o RROAHE! BXAGREmBlote e
application of heat activated adhesive to the surface of each layer to be bonded
(bonding surface) followed by directing a localized heat source to the bonding
surface and the applied heat activated adhesive as the composite board is being

laminated.

Preferably, the temperature of the localized heat source is 10 to 50 degree Celsius

higher than the softening temperature of the heat activated adhesive.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described, by way of example only, with reference to the

accompanying drawings, in which:

Figure 1 is an exploded view of a composite board according to a first and second

embodiment of the present invention.

Figure 2A is a schematic illustration of making the composite boards as according

to the first and second embodiments of the present invention.

Figure 2B is a schematic illustration of making the composite board as according
to the third embodiment of the present invention.



The conposite board 10 will next be described in the context of a
system and nmet hod of nmaking the sane. A system of making conposite
board 10 is illustrated in Figure 2A. The system conprises a conveyer
assenbly 24, pressure rollers 26, and En adhe5|ve subsyst em (.not

isrﬂgv\ﬂ)eat ngﬁ%wmégmggggcé at activated adhesive 32.
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32 may be_a ) en the mddle |ayer 16 and the second and
fourth |a%58@?m % %”?65‘3@ en the first and second layers 12, 14;
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surfaces reC| ated that the five layers 12, 14, 16,

18, 20 domﬁhfoqi%ftéaalf'?)gﬁ%p $Becut to any specified width. The five

| ayers 12, 14, 16, 18, 20 (applied with heat activated adhesive 32 on
the rel evérﬁysmd:frrgai@m fcagwpsite doaekl0 ipiyetatedtio FigerecdhyEyesystem

assenbly Zdmprises a conveyer assembly 24, pressure rollers 26, and an adhesive sub-
system (not shown). The adhesive sub-system includes heat activated adhesive

32. The heat activated adhesive 32 can be either in the liquid or solid form.

A predetermined length of the five layers 12, 14, 16, 18, 20 is applied with heat

activated adhesive 32. The heat activated adhesive 32 may be applied
(i) between the middle layer 16 and the second and fourth layer 14, 18;

(i) between the first and second layers 12, 14; and
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(iii) between the fourth and fifth layer 18, 20.

The heat activated adhesive 32 may be applied on the surface of any of the layers
12, 14, 16, 18, 20 as long as it fulfils the preceding requirements (i), (i) and (iii).
The surface on which the heat activated adhesive 32 is applied on is defined as

thé bonding surface in the context of describing the embodiment.

The heat activated adhesive 32 may be solid (in the form of an adhesive film) or
liquid. For the adhesive film type, the heat activated adhesive 32 may further
comprise a single layer or multiple layers of adhesive films, each layer being
fdrmed of a different composition, depending on the type of materials to be

bonded. Care must be taken to ensure that the heat activated adhesive 32 is



The conveyer assenbly 24 is switched on. A focused heating zone of
bet ween 60 degree Celsius to 500 degree Celsius (localized heating
tenperature) is directed to the heat activated adhesive 32 and
bondi ng surface(s). Pr eferably, the Io7cal i zed heating tenperature
applied at the bon gﬁurface s h| her than the softenin
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A predeternm ned length of the three layers 12, 16, and 20 is applied
wi th heat activated adhesive 32. The heat activated adhesive 32 is
applied between the mddle core |layer 16 and the first and | ast |ayer
12, 20. The heat activated adhesive 32 nay be applied on the surface
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| oaded onteyet heiscyadepeplywseeénbl y 24. The conveyer assembly 24 is
switched on. A focused heating zone of between 60 degree Celsius to
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pl astic | @yers12,44, 38, 1620 gsufpsugetost renspuskified indhe arthe f ol | owi ng
focused heating zone will be further described with the assunption
that the heatcadtnsatweidh adhedi srabodimiche of ithenibygeionEaoh sheah), there is
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applied at a distance of 100mm from each of the bonding surfaces. At
t he sane Theeommsitehosed 1I@e\arﬂli mextitee daseribed iouhe doméexproé sseystem and

rollers 2 ro ion speed of 0.7 netres per mnute to 4
metres pe%e'{'f‘?oqi fm%k'%%% é netres per second to 0.067 netres per

second). The focused heat i ng is applied to heat activate the adhesive
32 conti nfoB&§igm Lﬁftm@klﬂaéomsguhoer%aarla ilustrateds IngFipHieo2Bhéh susieny e
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rollers, the |lam nated corrp05|te board to cool and cure.
system 30. The adhesive sub-system 30 |s a heat activated system.
A predetermined length of the three layers 12, 16, and 20 is applied with heat
activated adhesive 32. The heat activated adhesive 32 is applied between the
middle core layer 16 and the first and last layer 12, 20.

The heat activated adhesive 32 may be applied on the surface of any of the layers
12, 16 and 20. The surface on which the heat activated adh
is defined as the bonding surface.

e 32 is a phed on

The heat activated adhesive 32 may be solid (in the form of an adhesive film) or
liquid. For the adhesive film type, the heat activated adhesive 32 may further

comprise a single layer or multiple layers of adhesive films, each layer being



It is to be appreciated that the finished | am nated conposite board
10 may be cut to any wdth as desired. Further, the process may be
repeated without the need to switch off the conveyer assenbly 24.
This mnimzes the down tine required to produce the conposite board
10. Further the source(s) for creat|n9g the localized 10 heatin
zone may g’émlegp?a@eﬁlg?? rCOMRASHieR: SBPRNYIAY nohitha tyes «f upeiesialst & %ﬁﬁe
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At the same time the focused heating is carried out, the pressure rollers 26 moves
at a production speed of 0.7 metres per minute to 4 metres per minute (i.e. 0.012
metres per second to 0.067 metres per second). The focused heating is applied to
heat activate the adhesive 32 continuously until the composite board 10 is fed into
the pressure rollers for bonding and lamination. After passing through the rollers,

the laminated composite board 10 is left to cool and cure.

It is to be appreciated that the finished laminated composite board 10 may be cut
1o any width as desired. Further, the process may be repeated without the need to
switch off the conveyer assembly 24. This minimizes the down time required to

produce the composite board 10. Further, the source(s) for creating the localized

}:;-- Ly




11 to withstand high inpact stress and the ability to maintain the
bond integrity during tenperature change. It should be appreciated by
the person skilled in the art that the above invention is not limted
to the enbodi nent described. In particular, the follow ng

nodi ficatjons and i nprovenents may be lfade wi t hout departing fromthe
scope of PRINSravaenay he epnlperrble ahaltasoatpd it rainknaketiskptian tegbe dpwn
the firstyqad |last |layers may be replaced with other hard plastic
materi al s such as polyvinyl chloride or polypropylene. The nethod of

Ki th i b d b nd to any nunber of |ayers,
2nd 15 not N ATBUER s ARy PEE g PRenahipeSpd Nerttsdrresth e FARcas
descri bedof T00rhA fRIMPEE BEMISy stityR¢eind dJe8dGHEEr @F hdifeCUmRRLLI BN

P |
of the adhesive filmor |ayers depends on the&% ypes of materi aﬁs to
be bonded4 Mmetrs peauRitgIto psadde thetapsining distanserand spped depesding on

enbodi nent may be of virgin or recycled origin. In this manner, new

conposi t e(a)tiae thicknmeys bethardengogité ecxeisiitdgetgredusatier i al used in ol der
conposite boards. The thickness of the conposite boards described in

all thr ee(b?'?]’?é)ﬁ’\ialf%%‘i EOW%?JH@@ME%E%%{&?%%R?Q@? ?A/épl |l e the preferred

t hi ckness range 1denti e ap rom9mmto 30mMm

t hi ckness oar ds ot her sizes may just as easily be create

descri bed<0ﬁ&%t(¥8.e O?[i’ﬁ%t qoﬁ'l"%tl?ﬂé?éjz‘eﬁli"gt’"]ﬁﬁg-fi rst and |ast layers shoul d
be limted to a nmaxi numof 2mm for any conposite board | ess than or
equal to Bonappatentibekaete distanad jrom thadonHingkwefasesinctdasec ooes beiper
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The applicant has further found that the re-use cycle of composite boards made in
accordance with the invention, and used as shuttering boards, ranges from 200 to

500 uses. Furthermore, such composite shuttering boards are completely
recyclable.

The inherent strength of the composite boards also makes them suitable for other
uses such as non-load bearing walls, scaffolding boards, floor decking, roofing
shelters and truck cabins. The inherent high strength is attributable to the heat
activated system employed. In particular, the heat activated system is useful for
low surface energy plastics (typically having surface energy of less than 35 on a
dyne scale) such as polyethylene whereby conventional adhesive glue or epoxy
glue do not provide good bonding strength between the laminated wood and
plastic layers, or between metal and plastic layers. By providing a focused heating
zone between the bonding layers as the bonding layers are being fed continuously
between rollers, heat is provided consistently, uniformly and directly to the bonding
joint between the bonding layers. The heat activated system affords ease of
production, good bonding strength, and the ability of the adhesive bond to

withstand functional use of the product with the bond being waterproof, the ability




12 handling and usage - thereby also further prolonging the |ifespan
of the board. The plastic material that may be used for the edge
bander i ncl udes polyvinyl chloride, polyethylene, polypropylene and
rubber. The whol e conposite board nay be applied under heavy | oads
for a certain duration until the adhedives are set. The heat _
act i vat edicaditesiane highl impaslstisss angl the @bty tprr@alptzmthecbcrrwmegatyodmxﬁmgor
the core , e, or both layers. The second and fourt

| ayers 14, r%@%?ﬁhﬁ&%% made of metal other than alum nium |n other

variations of the invention, the second and fourth |ayers 16,18 may
be stai nl gsigoglﬁé@ arpreiaiagety. thenessarasidiqdin the e that thﬁ@bpwie inyentigreis

20 of thepgormpRs ttoet Boakshdkde déiﬁﬁﬁé fﬁjpérﬁc?lﬂfltﬁé?oﬁfowlgﬁrqf’%lj@é;ﬁ%r{e@y

take the form of oamof su mat eri a

used in téed urhpnodemm@rmaa bef mathe witbaplodsnastingobion the saspeles thd predemtn

the fi rstmggpt(? .ment. Exanples of the type of filer material that may
"be used inc e’ talc fillers; wood fillers, fibreglass or any other

reinforcing filling agent. The thi ckness of the mddle core | ayer of
wood as describedhfnp@ M@thvlﬁhﬁdﬂémébluﬁ@d\tmn@? tirist \eadi kgt st enas bieo

30mm . The_ t hi Ckpﬁ&e fw}ﬂt?% ér d%ﬂ%ﬂ%%&eh@é cﬂf é&?%h@ c?\?orgl%ﬁr

described in the enbo e Varred betwe
The t hi ckness ofpbwﬁmmwkmenlddle | ayer of plastic as described in the
first enbodi ment nay be varied between 5 to 30mm The thickness of

the second and, f ?Hétrﬁeﬂhééi%f rﬁ’éku‘?@tt@é c@@pgﬁfﬁc%%g h& bB&AddRH to any

enbodi nent may be varied between
number of layers, and IS not necessarily limited to the 3 and 5 layer

configuration as described in the embodiments. However, the choice of
the composition of the adhesive film or layers depends on the types of
materials to be bonded.

e The material used in the middie core layer in each embodiment may be
of virgin or recycled origin. In this manner, new composite boards may

be made by recycling the material used in older composite boards.

e The thickness of the composite boards described in all three
embodiments may vary from the 6-50mm. While the preferred thickness
range identified by the applicant is from 9mm to 30mm thickness,

‘s.! w'a h—iv

boards of other sizes may just as easily be created v1a,tne descnbed

method.

¢ The thickness of the first and last layers should be limited to a maximum
of 2mm for any composite board less than or equal to 50mm in
thickness (total).

o The thickness of the core layer, as a proportion of the fotal thickness of
the compoéite board, should be roughly 80%.

o The composite board may have a groove cut along each edge adapted
- to receive an edge bander made of a plastic material. By edge-banding

the board in this manner, the edgeé of the board are protected during



The thickness of the first and last |ayer of plastic as described in
the third enbodi mrent may be varied between 0.5 to 5mm 13 It shoul d
be further appreciated by the person skilled in the art that the
features described above, where not nﬁ%ually excl usi ve, can be
conbined to formyet further enbodi nents of the invention,

daim 1. A net hBaINIEERdiISTgea ey %"?W‘é’fhelr&i?@?'ég“f‘@)FhepW@% ?fgfhﬁ

| am nat ed conpos bo t n t
activated adhe5|egﬁgn ghge@lnedhﬁi ”Agggﬁi aceqﬁﬁfmggéﬁgg&ﬁk 2?2%9
from the plurali tngluges lpalywingl mmcpmﬁe ipslyethvissmeh polipdpyl@nd and.rublberect i ng
a localized heat source to the bonding surface and the applied heat

activated adhesi Yge qthdid@oRPERAS ibb8rd? Aydbé SpBed enbamhBakeRads for a

certain duration until the adhesives are set.

e The heat activated adhesive film may be applied on the plastic layer

alone, or the core wood layer alone, or both layers.

e The second and fourth layers 14, 16, 18 may be made of metal other
than aluminium. In other variations of the invention, the second and

fourth layers 16, 18 may be stainless steel or copper.

o The material used in the third layer 20 of the composite board 10 as
described in the first embodiment may take the form of a foam of such
material.

¢ A filler material may be used in the third layer 16 of the composite board
10 as described in the first embodiment. Examples of the type of filer
material that may be used include: talc fillers; wood fillers, fibreglass or

any other reinforcing filling agent.

¢ The thickness of the middle core layer of wood as described in the third

embodiment may be varied between 5 to 30mm.

e The thickness of the first and last layer of plastic as described in the
third embodiment may be varied between 0.5 to 5mm.

o The thickness of the core middle layer of plastic as described in the first

embodiment may be varied between 5 to 30mm.

o The thickness of the second and fourth layer of metal as described in
the first embodiment may be varied between 0.1 to 2mm.

e The thickness of the first and last layer of plastic as described in the

third embodiment may be varied between 0.5 to 5mm.




2. A nmethod according to claim11l, wherein the process of directing
the localized heat source and the | am nation of the conposite board
is facilitated by a conveyer assenbly. 3. A nethod according to claim
2, wherein the conveyer assenbly nnveipat a speed of up to 4 netres
per mnuteg. 4. t hod according t aim3, wherein the conveyer
assenbl y ﬁ'ﬂ‘@glﬁg‘g‘rgﬁé@@p@m%@@%ﬁg?&eﬁ%} skiieflitnethecars thatthe deggures

m nute. Sdedbritel Nsbvac aMerd Mt trRu@aly @kclbide Medn 1 é@m%%get'onfotr@e et
tenperature of the |ocalized heat source Is between 60 and 500 degree
Cel si us. Birthar pmbhdinents orthiertventoany of claim 1l to 5, wherein the
tenperature of the |ocalized heat source is approximately 10 to 50
degree Cel sius higher than the softening tenperature of the heat
activated adhesive. 7. A nethod according to any of the preceding
clainms, wherein the |ocalized heat source is directed to a focused
heati ng zone at a distance of approximately 100mm from t he bondi ng
surface. 8. A nethod according to claim7 wherein the focused heating
zone is applied to the heat activated adhesive continuously until the
conposite board is fed into pressure rollers for bondi ng and

| am nation. 9. A method according to claim7 or 8 wherein the focused
heating zone is created using pressurized hot air of between 5 to 50
bars. 15 10. A method according to any of clains 7 to 9 wherein the
focused heating zone is created using infra-red heating tubes or

| aser.




11. A net hod according to any of the preceding clains, wherein the
heat activated adhesive is a filmtype adhesive. 12. A nethod
according to claim 1l wherein the heat activated adhesive conprises a
single layer or nultiple | ayers of adﬁgsive films, each layer forned
of a diff@pegﬁ%cqrrpositi on, depending ‘on the type of materials to be
bonded. 13'“tfhod according to claim 11 or 12 wherein the heat
activated adhesive is about 0.02mmto O0.5mm thick. 14. A system of
‘bondi ng alplAirmatihad/oblfordiye e pldrality mf dalecs far modm?hg]agauiirra;bsfmo&hpmite
board conprising; At .l.east qne conveyer assenbly; and At | east one
& hSREREgeInBasiTg e Pk oh

| ocal i zed hedt &6UPRE PRS Phe plurality of layers (between each

| ayer of the plurality of layers is applied with heat activated
adhesi ve on a @e3rM¥ad beatiretyatasr adhes)vei an hoisdised banding scave petween

Corface and t ne oA ol ik PEETRGE R | ST b Behted Ssic o

board is being | amnated. 15. A system according to claim 14, wherein
the conveyer a%sEfRFIDY RoQeRlizgf heak seiwgedp thg bpading seifres ape therppitas.

16. A syst em ackutHchohtb® 20h&divB A8 tha Mk Sddiettiard RIENERNASTERD! Y

noves at a 0.7 nmetres per mnute to 4 netres per mnute. 17.A system
accordi ng,t of claim14 to 16, wherein the te rature of the
ocal | zec?nenl et e RUMadt it BoviRtances MG e e e the lpoplec
syst em accomgiatgolieanyd ahe ChmimatibA 0the combesied BobRE id eATIRAREH US\E 20f
the |l ocalized heat source is approximately 10 to 50 degree Cel sius

hi gher than SPREYSHPERFTRY: t enperature of the heat activated adhesive.
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3. A method according to claim 2, wherein the conveyer assembly moves at a

speed of up to 4 metres per minute.

4. A method according to claim 3, wherein the conveyer assembly moves at a

speed of 0.7 metres per minute to 4 metres per minute.

5. A method according to any of claim 1 to 4, wherein the temperature of the

localized heat source is between 60 and 500 degree Celsius.

6. A method according to any of claim 1 to 5, wherein the temperature of the
localized heat source is approximately 10 to 50 degree Celsius higher than the

softening temperature of the heat activated adhesive.

7. A method according to any of the preceding claims, wherein the localized heat
source is directed to a focused heating zone at a distance of approximately

100mm from the bonding surface.

8. A method according to claim 7 wherein the focused heating zone is applied to
the heat activated adhesive continuously until the composite board is fed into

pressure rollers for bonding and lamination.

9. A method according to claim 7 or 8 wherein the focused heating zone is
created using pressurized hot air of between 5 to 50 bars.




- 19. A system according to any of clains 14 to 18, wherein the

| ocal i zed heat source is directed to a focused heating zone at a

di stance of approximately 100nm fromthe bondi ng surface. 20.A system
according to claim19 wherein the foc %pd heating zone is applied to
t he heat t j vat.ed adhesi ve conti_nuqus uptil the conposite board is
fed into g’@éﬂﬁtgo‘? 8F?‘E§§‘9ff8ra“éfcﬂfcﬁ"l%@5%@ Qé{\m@ﬁ%ﬂit%focyi.e%hgwﬁgemne
accor di ng t aseraitaa §8nglinfRlrathel@hg tihe drosised heating zone is
created using pressurized hot air of between 5 to 50 bars. 22. A

system acgqr di of .cl_ai 19 to 21 wherein the focused .

heat | ng zg’ﬁélg if’{s?aqf&‘?"g%@e%d’ﬁ%it%&WﬁfF% P@&e‘?ziB%\th St‘ﬁ%%’?'“o{“eﬁ‘gégﬁ?“‘@é@%
syst em accoratihegiveds affiyn efpeCadhigdhel4 to 22, wherein the heat
activated adhesive is a filmtype adhesive. 24. A system according to
claim 23 i 1 i 0 j ingle l.ayer
or it 1 pl'e 1 Syaye SreeiBhadr T RN S I BgRe R § Lo RordRe
di fferent canstwid layer aepetiglentpyers b pehefivetmsi ahsh tlaysbdohostien.a

25. A system ihg to.clains 23 or , 24 wherein the, heat actjvated
adhesive is Cﬁ@%&éﬂ%‘”@"%ﬂﬂﬂ 38‘3@? PP H?%WPG@&W%?R? T?;P% ORifposi t e
board conprising: a plurality of |ayers, each |layer fromthe

plurality 18fA m«s&m acerselingl tpyclaion ik @r t18 Wherelndihadwat activated adhesies is
the thermal éH&GF’?.@QHﬁ itf@%n’?rﬁ'%iéigpl ication of heat activated adhesive

to the surface of each lTayer to be bonded (bondi ng surface) foll owed

by directi a localized, heat source to the bonding surface and the
appl i ed hégtgA §Xstt?ﬂr/‘a‘?#e%°r}9d?¥b§i%a&t¥ C?f HRYSED AT JYPHECIRG & lamingtest cagposite
| am nated. 2bafd b@fpAahgd conposite board according to claim 26,
wherein the tenperature of the localized heat source is 10 to 50

degree Cel si ‘.JSApIieQQtecfnet Meggeasss%ﬁxtb ,iapwg tenperature Cy)fgtrbﬁ Ah.eat
acti vated adhesi ve. SRS IR

Paelad ik

At least one localized heat source;

wherein the plurality of layers (between each layer of the plurality of layers is
applied with heat activated adhesive on.a defined bonding surface) is loaded
on the conveyer assembly, and the localized heat source is directed to the
bonding surface and the applied heat activated adhesive as the composite
board is being laminated.

15.A system according to claim 14, wherein the conveyer assembly moves at a

speed of up to 4 metres per minute.

16.A system according to claim 15, wherein the conveyer assembly moves at a

0.7 metres per minute to 4 metres per minute.

17.A system according to any of claim 14 to 16, wherein the tempe}ature of the

localized heat source is between 60 and 500 degree Celsius.

18.A system according to any of claim 14 to 17, wherein the temperature of the
localized heat source is approximately 10 to 50 degree Celsius higher than the
softening temperature of the heat activated adhesive.
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19.A system according to any of claims 14 to 18, wherein the localized heat

source is directed to a focused heating zone at a distance of approximately

100mm from the bonding surface.

20.A system according to claim 19 wherein the focused heating zone is applied to
the heat activated adhesive continuously until the composite board is fed into

pressure rollers for bonding and lamination.

21.A system according to claim 19 or 20 wherein the focused heating zone is

created using pressurized hot air of between 5 to 50 bars.

22.A system according to any of claims 19 to 21 wherein the focused heating zone

is created using infra-red heating tubes or laser.

23.A system according to any of claims 14 to 22, wherein the heat activated

adhesive is a film type adhesive.

24.A system according to claim 23 wherein the heat activated adhesive comprises
a single layer or multiple layers of adhesive films, each layer formed of a

different composition, depending on type of materials to be bonded.

25.A system according to claims 23 or 24 wherein the heat activated adhesive is
between 0.02mm to 0.5mm thick.

26.A laminated composite board comprising:

a plurality of layers, each layer from the plurality of layers thermally bonded to
its adjacent layer ;

wherein the thermal bond comprises the application of heat activated adhesive
to the surface of each layer to be bonded (bonding surface) followed by
directing a localized heat source to the bonding surface and the applied heat

activated adhesive as the composite board is being laminated.

27.A laminated composite board according to claim 26, wherein the temperature
of the localized heat source is. 10 to 50 degree Celsius higher than the
softening temperature of the heat activated adhesive.




