-1- COWOSI TE BOARD FI ELD OF THE | NVENTI ON The invention
relates to a conposite board. The invention is
particularly suitable for use as a shuttering board and
it isin this context that the invention will be
described. BACKGROUND TO THE NVENTI ON The fol | owi ng

di scussi on of the background to the invention is intended
to facilitate an understanding of the present invention.

However, it should be RHMBT '@WB%D t he di scussion is
not an acknowl edgnent ' any of the
material referred to was published, known or part of the

common general know edge in any jurisdiction as at the
priority date of .the application. Shuttering boards are
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up to 100 tines before needing to be changed. However,
Shuttering boards are commonly used at construction sites to mainfain poured

concrete in a desired shape. It is particularly used in maintaining poured concrete
that, when seft, 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 shutte'ring boards that can be used:

Plywood shuttering boards. Such shuttering boards are cheap. But subject to
degradation with 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 boards 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 shuttering boards are difficult to handle

and shape at the construction site.



this durability is also a disadvantage as such shuttering
boards are difficult to handle and shape at the
construction site. -2- Plastic shuttering boards. Plastic
shuttering boards have been introduced to the nmarket
with [imted success. The mainpreasons for this |ack of
success has been their low strength to weight ratio.
While sone attenpts to inprove the strength to weight
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UMMARY RF DHAEINVENTION Vi ng at 1east a substantially

hi gh strength to weight ratio, a third |layer of materi al
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first hard plastic”mteri set, ere the layers are

bonded in a _sequential fashion and the resulting board
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from a first hard plastic material set, the second layer consisting of a metal having at
least a substantially high strength to weight ratio, a third layer of material consisting
of a second hard plastic material, a fourth layer consisting of a metal having at least
a substantially high strength to weight ratio, a fifth layer of material consisting of one
material from a first hard plastic material set, where the layers are bonded in a

sequential fashion and the resulting board being laminated.

[deally, the material used in the first layer is also used in the fifth layer. It is further
preferred that that same material be used in the third layer. In its most preferred
embodiment, the composite board is further constructed in a manner that the
material used in the second layer is also used in the fourth layer. This allows ease of
manufacturing as the number of materials needed for manufacturing to be

signhificantly reduced.

The first hard plastic material set, preferably, includes polyethylene, polyvinyl
chlorate or polypropylene. Similarly, the second hard plastic material is preferred to

be one of polyethylene, polyvinyl chlorate or polypropylene, the second hard plastic



preferred that that sane material be used in the third
layer. In its nost preferred enbodinent, the conposite
board is further constructed in a manner that the
material used in the second |layer is also used in the
fourth layer. This allows ease3zof manufacturing as the
nunber of materials needed for manufacturing to be
significantly reduced. The first hard plastic materi al
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The proportions between the differing layers may vary, but ideally the size of the first
and fifth layers do not exceed 2mm in thickness. It is also preferred that the
thickness of the third layer, as a proportion of the total thickness of the composite
board, remains at substantially 80%. The size of the second and fourth layers can

vary depending on the overall strength desired for the composite board.

'Thermai bonding may be used to sequentially bind each layer to its next layer. Itis

further preferred that any such bond be waterproof.

In accordance with a second aspect of the present invention there is a method of

producing a composite board comprising the steps of:

bonding a first layer made of a material from a first hard plastic material set to
a second layer made of a metal having at least a substantially high strength to

weight ratio;

bonding the second layer to a third layer made of a second hard plastic

material;



and fifth layers do not exceed 2nmin thickness. It is

al so preferred that the thickness of the third | ayer, as

a proportion of the total thickness of the conposite

board, renmins at substantially 80% The size of the

second and fourth layers can Mary depending on the

overall strength desired for the conposite board. Thernal
bondi ng may be used to sequentially bind each |ayer to
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bondi ng the second layer to a third | ayer nade of a
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Egt@@&@*ﬁ@“%%ﬁfﬁﬁé}ﬂmegm ght ratio; and bondi ng

e fourth 1 ayer ayer nade of a rraterlal from

a first hard plastic material set; and |am nati_ng
TIB@rialé%ﬂt&ﬁ’athf nasg berdesastrdp by ka0t ?FE’“DF@AV\V‘NG@'HFH@G"GNCG to the

ab&;/fﬁa hiRg WrhlindQ rfignidScr i bed, by way of example only,
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invention.
PREFERRED EMBODIMENTS OF THE INVENTION

In accordance with a first embodiment of the invention there is a composite board 10
of 18mm thickness (T). The composite board 10 comprises five layers of various
material compositions. The first layer 12 and the fifth layer 14 are made of virgin
polyethylene to a thickness of 1.5mm. The second layer 16 and fourth layer 18 are
made of aluminium sheeting of 3mm thickness. The third, middle, layer 20 is made
of recycled polyethylene. In this embodiment, the polyethylene of the third layer 20
is solid state polyethylene. The third layer has a thickness of 14.4mm

Each layer is thermally bonded to the layer below by adhesives to provirde additional
strength to the composite board 10 and to make the resulting composite board 10
waterproof. [n this manner, first layer 12 is thermally bonded by adhesive to second
layer 16, which is in turn thermally bonded by adhesive to third layer 20 and so on.
The whole composite board is then laminated using conventional laminating

techniques.

The applicant has 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.



PREFERRED EMBODI MENTS OF THE | NVENTI ON | n accordance with

a first enbodi nent of the invention there is a conposite

board 10 of 18mmthickness (T). The conposite board 10
conprises five layers of various material conpositions.

The first layer 12 and the fifgh layer 14 are nmade of

virgin polyethylene to a thickness of 1.5mm The second

| ayer 16 and fourth |ayer 18 are made of al um nium
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has found that the re-use cycle of conposite boards made
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e The material used in the third layer may take the form of a foam of such

material.

¢ The thickness of the composite board may vary from the 18mm described
above. While the preferred thickness range identified by the applicant is
from 9mm to 30mm thickness, boards of other sizes may just as easily be

created.

o The thickness of the first and fifth layers should be limited to a maximum of
2mm for any composite board less than or equal to 30mm in thickness

(total).

¢ The thickness of the third layer, as a proportion of the total thickness of the
composite beard, should be roughly 80%.

« 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 edges of the board are protected during handling
and usage — thereby also further prolonging the lifespan of the board. The



and i nprovenents may ‘be nmade w thout departing fromthe
scope of the present invention: The polyethylene
material used in the first, third and fifth | ayers may be
repl aced with other hard plastic materials such as

pol yvi nyl chloride or polyprogpyl ene. The material used
inthe third layer may be of virgin or recycled origin.
In this nmanner, new conposite boards may be nmade by
recycl lp%ﬂd"ﬁaté@l ehatamaysssl used dbe e eagpaginder hedudiss polyvinyl
The material used in the third | ayer take the form of
a foamt‘é\io@tﬁﬂw'w&fﬂé@n%lPOWPI'REW?H?@M%% bg#. the conposite
board may vary fromthe 18mm descri bed above. Wile the
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thlckness (total) The thickness of the third | ayer, as
a proportion of the total thickness of the conposite
board, should be roughly 80% The conposite board nay
have a groove cut al ong each edge adapted to receive an
edge bander nmade of a plastic material. By edge-bandi ng
the board in this manner, the edges of the board are
protected during handling and usage - thereby al so
further prolonging the |lifespan of the board. The -6-



plastic material that nmay be used for the edge bander

i ncl udes polyvinyl chlorate, polyethylene, polypropyl ene
and rubber. It should be further appreciated by the
person skilled in the art that the features described
above, where not nutually excl-gsive, can be conbined to
formyet further enbodinents of the invention. -7-
Clainms: 1. A conposite board conprising: a first |ayer of
Ohaihes:i al consisting of one material froma first hard
plastic material set; a second |ayer consisting of a
nmetal having at |east a substantially high strength to
wei ght ratio; a third layer of material consisting of a

1secontediapakitet! st cofdriingl ;. a fourth layer consisting
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wher g dtbgallsayers are bonded in a sequential fashion and

the resulting board is |amnated. 2. A conposite board
claim1, wherg the first. hard
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pol ygﬁ@ﬁdt'h%%ﬁei?ﬁ’ﬂ pyvbnyl chlorate. 3. A conposite board
according to either claim1 or claim2, where the second
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a fourth layer consisting of a metal having at least a substantially high

strength to weight ratio;

a fifth layer of material consisting of one material from the first hard plastic

material sef,

where the layers are bonded in a sequential fashion and the resuiting board is

laminated.

2. A composite board according to claim 1, where the first hard plastic material

set comprises the materials: polyethylene; polypropylene; polyviny! chlorate.

3. A composite board according to either claim 1 or claim 2, where the second

hard plastic material is one of: polyethylene; polyvinyl chlorate or

polypropylene.

4, A composite board according to any preceding claim, where the second hard

plastic material is formed in either a solid or foam state.

5. A composite board according to any preceding claim, where the second hard

plastic material is made from recycled material.

6. A composite board according to any preceding claim, where the third layer is

made up of aluminium sheeting.



4. A conposite board according to any preceding claim
where the second hard plastic material is fornmed in
either a solid or foamstate. 5. A conposite board
according to any preceding claim where the second hard
plastic material is made fromgecycled material. 6. A
conposite board according to any preceding claim where
the third layer is made up of alum nium sheeting. -8- 7.
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the total thickness of the conposite board is between 9
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where the total thickness of the conposite board is
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claim7 or claim8, where the thickness of the first and

fi fteomagsitesbereds hetwestdd@nd 1BMM10. A conposite board
according to any preceding claim where the thickness of
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thi ckness of the conposite board. 11. A conposite board

accofirgt agd figh dayers dees doh§xeded AMAer e each | ayer is
thermally bonded to the next layer in sequence. 12. A
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receding claim where the material used jn the third .
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| 2y efharmally bonded to the next layer in sequence.

12. A composite board according to claim 11, where the bonding agent used is

waterproof.

13. A composite board according o any preceding claim, where the material used

in the first layer is the same as the material used in the fifth tayer.

14. A composite board according to any preceding claim, where the material used

in the third layer is the same as the material used in the first layer.

15. A composite board according to any one of claims 1 to 12, where the material

used in the fifth layer is the same as the material used in the third layer.

16. A composite board according to any preceding claim, where the metal used in

the second layer is the same as the metal used in the fourth layer.
17. A method of producing a composite board comprising the steps of:

bonding a first layer made of a material from a first hard plastic material set to
a second layer made of a metal having at least a substantially high strength to

weight ratio;



15. A conposite board according to any one of clainms 1 to

12, where the material wused in the fifth layer is the

same as the material used in the third layer. 16. A

conposite board according to any preceding claim where

the metal used in the second_bayer is the same as the

nmetal used in the fourth layer. 17. A nethod of producing

a conposite board conprising the steps of: bonding a
firshohdingrthergiscond aalet &b iakhifd Myer rhbdstofha@rsécbhasharg plastic
material set to a second |ayer made of a netal having at

| eastmaderdalpst antial ly high strength to weight ratio; -09-
bondi ng the second layer to a third | ayer nade of a

secopgndiag thel thgti laye®S arfoatth |B98dhaet B at fistdl HaMRS at Geast a
a fourth layer nmade of a netal having at |east a
subssualainaiially hglystrenglbrigiweigbt EPgARd rati o; and bondi ng

the fourth layer to a fifth |ayer nmade of a material from

a fipshdiRgritle BLARUIAFer®t grifiRl laget maridof anhartian@rohe first hard
bonded board. 18. A conposite board substantially as
descplastie madedalseliand ref erence to the drawings. 19. A

nmet hod of producing a conposite board substantially as

descrinipgtimeiRi Bonddd bodrgf erence to the draw ngs.

18. A composite board substantially as described herein with reference to the

drawings.

19. A method of producing a composite board substantially as described herein

with reference to the drawings.



