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(57) Abstract: A method of manufacturing a composite concrete article comprising forming a textile structure, removing material
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the concrete, whereby the textile structure defines at least a portion of a surface of the cured concrete article.
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Method of manufacture of a Composite concrete article

This invention relates to a method of manufacture of a composite concrete article, and in particular to
a method of manufacture of a concrete article having textile structures integrated into the surface of

the concrete to provide a novel aesthetic and/or functional surface finish.

Concrete is a commonly utilised as a construction material due to its low cost, ease of prefabrication
into desired shapes, and strength. However, concrete structures and elements have a cold, hard

and unattractive surface finish with poor acoustic and thermal properties.

An object of the present invention is to improve one or more of the appearance, thermal experience
and/or acoustic properties or other surface characteristics of concrete by integrating textile structures
into concrete articles such that at least portions of the textile structures define at least a portion of the

exposed surfaces of the articles.

Prior art attempts to apply textile materials to the surface of concrete articles have mainly been
focussed on applying such materials to the surface of the finished concrete articles. Few attempts
have been made to integrate textile materials into concrete articles, mainly due to the harsh
environment posed by uncured concrete (highly alkaline) and the difficulty in adhering a textile
material to the concrete structure in a manner such that the textile material will not simply peel off the

concrete once it has set.

According to the present invention there is provided a method of manufacturing a composite
concrete article comprising forming a textile structure, removing material from regions of the textile
structure to create voids in the textile structure and incorporating the textile structure into a body of
wet uncured concrete such that the concrete flows into the voids created in the textile structure,
embedding the textile structure into the concrete, whereby the textile structure defines at least a
portion of a surface of the cured concrete article.

Preferably the voids comprise regions of reduced thread density, such regions having greater
porosity to wet concrete. The step of removing material from regions of the textile may comprise
forming a particular visual or textural effect in the textile structure.

Preferably said textile structure is formed from a mixture of at least two different materials or fibres,
said step of removing material from regions of the textile structure comprising a process for
preferentially removing one of said materials or fibres from said regions. Preferably at least one of
said at least two different materials is more resistant to said material removal process than the other
or others of said at least two different materials from which the textile structure is formed.

In one embodiment said at least one more resistant material comprise a metallic material, such as
metallic wires or threads. Alternatively, or additionally, said at least one more resistant material may
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comprises a natural or man made yarn selected to have a greater resistance to said removal process

than the other or others of said two or more different materials.

The textile structure may comprise a woven textile structure, at least a portion of the warp and/or at
least a portion of the weft of the textile structure being formed from said at least one more resistant

material.

The removal process may comprise a mechanical process or a chemical process. Preferably the
removal process comprises a chemical etching process, such as a devoré process. Two or more
different removal processes may be carried out to remove different materials or fibres from different
portions or regions of the textile structure. For example, different devoré mixes or recipes may be
used to selectively remove different fibres from different regions of the textile structure to create a

specific visual and/or textural effect.

According to a further aspect of the present invention there is provided a composite concrete article
comprising a textile structure embedded in the surface of a concrete structure, said textile structure
having voids formed therein by means of which the textile structure is embedded into the concrete

structure to anchor the textile structure to the concrete structure.

The voids may create a particular visual or textural effect in the textile structure. The voids
preferably comprise regions of reduced thread density having greater porosity to wet concrete.

Preferably the textile structure is formed at least two different materials or fibres, wherein at least one
of said two materials is more resistant to the removal process used for creating said voids than

another of said at least two materials.

In one embodiment said at least one more resistant material comprise a metallic material while the
other or others of said two or more materials comprises a non-metallic material, such as a natural or
man made yarn. The other or others of said two or more materials may comprise, for example,
cotton, linen or a synthetic yarn. In one embodiment said at least one more resistant material

comprises steel wires or threads.

In an alternative embodiment said at least one more resistant material comprises a natural or man
made yarn selected to have a greater resistance to said removal process than said other or others of

said two or more materials.

The textile structure may comprise a woven textile structure, at least a portion of the warp and/or at
least a portion of the weft of the textile structure being formed from said at least one more resistant

material.
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An embodiment of the present invention will now be described, by way of example only, with

reference to the accompanying drawings, in which:-

Figure 1 shows a fabric material for use in a method of manufacture of a composite concrete article
according to an embodiment of the present invention; and
Figure 2 shows a composite concrete article made in accordance with said method.

A method of manufacturing a composite concrete article according to an embodiment of the present
invention comprises forming a woven fabric from stainless steel wires and linen. The warp of the
fabric is made up of linen only and the weft comprises alternate yarns of linen & stainless steel wire

(see Figure 1).

After production of fabric, the next stage is that the woven fabric goes through a devoré process.
The fabric is screenprinted with a selected pattern (i.e. certain sections of the surface are exposed )

to a devoré recipe comprising :

400gm Indalca PA3R (13%)
150gm Aluminium Sulphate
50gm Glycerine

400gm Water

The treated fabric is then dried at room temperature before being baked for around 10mins at
approximately 180°C. The fabric is then washed in water, optionally containing a mild detergent, to
remove the linen that has come into direct contact with the devoré recipe. This results in a textile that

has a pattern of solid and void, as shown in Figure 1.

The treated fabric is then placed in the bottom of a mould, with the face intended to form the outer
face of the composite concrete article facing downwards, and uncured concrete is poured into the
mould. The concrete flows into the voids in the fabric such that the fabric becomes firmly embedded
in the concrete, as shown in Figure 2.

While a devoré process is described for\forming the pattern and voids within the fabric, any other
suitable mechanical or chemical process may be utilised to form suitable voids within the fabric to
ensure that the concrete can flow into the fabric to firmly embed the fabric within the concrete.

The steel weft yarns may be shaped or crumpled to give the fabric a three dimensional shape to
provide enhanced textural structures with unique acoustic characteristics in the surface of the
concrete, with substantial depth. Linen and stainless steel may be used due to their high resistance
to the corrosive effects of the highly alkaline environment of the concrete mix. However, other
metals and textiles may be used, providing they are sufficiently resistant to such an environment.
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In an alternative embodiment, a textile structure comprising a viscous pile formed on a
polyester/polyamide backing may be used, wherein a suitable devoré process is used to selectively
remove portions of the viscous pile from selected regions of the polyester/polyamide backing to
create voids/regions of reduced thread density into which wet uncured concrete may flow to embed
the textile structure into the finished concrete article and to create a desired visual and/or textural

effect on the surface of the finished concrete article.

The invention is not limited to the embodiment(s) described herein but can be amended or modified
without departing from the scope of the present invention. The process of selectively removing
regions of a particular fibres from a mixed fibre fabric or construction using a removal process, such
as a suitable devoré process, can be used to create voids or regions or reduced thread density in
numerous different mixed fibre materials to enable such material to be embedded into a concrete
article while creating a selected visual and/or textural affect on the surface of the finished concrete
article to achieve a wide range of aesthetic and functional effects to enhance the visual, textural and

acoustic characteristics of the article.
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Claims

1. A method of manufacturing a composite concrete article comprising forming a textile
structure, removing material from regions of the textile structure to create voids in the textile structure
and incorporating the textile structure into a body of wet uncured concrete such that the concrete
flows into the voids created in the textile structure, embedding the textile structure into the concrete,

whereby the textile structure defines at least a portion of a surface of the cured concrete article.

2. A method as claimed in claim 1, wherein the voids comprise regions of reduced thread

density, such regions having greater porosity to wet concrete.

3. A method as claimed in claim 1 or claim 2, wherein the step of removing material from

regions of the textile comprises forming a particular visual or textural effect in the textile structure.

4, A method as claimed in any preceding claim, comprising forming said textile structure from a
mixture of at least two different materials or fibres, said step of removing material from regions of the
textile structure comprising a process for preferentially removing one of said materials or fibres from

said regions.

5. A method as claimed in claim 4, wherein at least one of said at least two different materials
is more resistant to said material removal process than the other or others of said at least two

different materials from which the textile structure is formed.

6. A method as claimed in claim 5, wherein said at least one more resistant material comprise

a metallic material, such as metallic wires or threads.

7. A method as claimed in claim 6, wherein said at least one more resistant material comprises
a natural or man made yarn selected to have a greater resistance to said removal process than the

other or others of said two or more different materials.

8. A method as claimed in any of claims 4 to 7, wherein said textile structure comprises a
woven textile structure, at least a portion of the warp and/or at least a portion of the weft of the textile
structure being formed from said at least one more resistant material.

9. A method as claimed in any of claims 4 to 8, wherein said removal process comprises a
mechanical process.

10. A method as claimed in any of claims 4 to 8, wherein said removal process comprises a

chemical process.
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11. A method as claimed in claim 10, wherein the removal process comprises a chemical

etching process, such as a devoré process.

12. A method as claimed in any of claims 4 to 11, wherein two or more different removal
processes are carried out to remove different materials or fibres from different portions or regions of

the textile structure.

13. A composite concrete article comprising a textile structure embedded in the surface of a
concrete structure, said textile structure having voids formed therein by means of which the textile
structure is embedded into the concrete structure to anchor the textile structure to the concrete

structure.

14, An article as claimed in claim 13, wherein said voids create a particular visual or textural

effect in the textile structure.

15. An article as claimed in claim 13 or claim 14, wherein the voids comprise regions of reduced

thread density having greater porosity to wet concrete.

16. An article as claimed in claim 15, wherein textile structure is formed at least two different
materials or fibres, wherein at least one of said two materials is more resistant to the removal

process used for creating said voids than another of said at least two materials.

17. An article as claimed in claim 16, wherein said at least one more resistant material comprise
a metallic material while the other or others of said two or more materials comprises a non-metallic

material, such as a natural or man made yarn.

18. An article as claimed in claim 17, wherein said other or others of said two or more materials

comprise cotton, linen or a synthetic yarn.

19. An article as claimed in claim 17 or claim 18, wherein said at least one more resistant

material comprises steel wires or threads.

20. An article as claimed in claim 16, wherein said at least one more resistant material
comprises a natural or man made yarn selected to have a greater resistance to said removal process
than said other or others of said two or more materials.

21. An article as claimed in any of claims 16 to 20, wherein said textile structure comprises a
woven textile structure, at least a portion of the warp and/or at least a portion of the weft of the textile

structure being formed from said at least one more resistant material.
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