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A method o provide an abrasive product surface and abrasive products

thersof

Field of the Invention

5
This invention relates 1o the field of abrasive products, uses of abrasive
products and method to obtain an abrasive product.
Background of the Invention
10

Abrasive products are used to freat objecl surfaces. The object surfaces may
comprise a variety of materials, such as wood, metal or polymer. The trealing
in general involves removal of material from the object surface o obtain
desired object surface properties such as smoothness or roughness or a

15 special structure. Different materials or applications may set different
requirements for an abrasive product to function appropriately.

Surmmary of the Invention

20 Depending on the purpose, an abrasive preduct may comprise different
properties. The object surface and material o be abraded may ssat
requirements for the abrasive product. In general, it is desired that an
abrasive product has conformabllity and flexibility to adapt o the object
surface for smeoth and uniform abrasion results. Al the same time the

25 abrasive product should be efficient and long lasting. Further, a certain use
of the abrasive product may set special requirements that should be
identified.

An object of the invention is to provide an improved method to obtain an
30 abrasive product having improved properties. A further obiect of the invention
is to provide an abrasive product having such improved properties. The
improved properties may be used in varicus applications to obtain better
abrasive quality. The improved properties may further extend the life cycle of
the product.
35
Multiple abrasive zones supported by a backing layver may be provided on an
abrasive product surface such that each abrasive zone may be surrounded
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by interconnected channel portions. The channel porticns may be arranged
io have dimensions and a patitern such that the abrasive product comprises
improved flexibility and abraded material may be efficiently conveyed away
from the abrasive product surface. The channel porlions may be provided
5 with increasing levels and volumes o improve flushing of the abrasive
product surface and conveying detacned material efficiently away, which
reduces the risk of clogging. An abrasive product may further be provided
comprising at the same time both flexibility o conform {o the objective
surface and durability to withstand use in machine abrasion and/or hand
10 abrasion.

A method to obtain such an abrasive product may comprise providing a
backing tayer and forming multiple abrasive zones supported by the backing
layer, where each abrasive zone may be surrounded by interconnected
15 channel portions having a transvearse dimension, where the channel portions
comprise first channel portions with a first transgverse dimension and second
channel portion with a second transverse dimension larger than the first
fransverse dimension. Further, a method to obiain an abrasive product may
comprise providing a backing layer and forming repeating units of abrasive
20 zones on the backing layer, where the repeating unit boundaries opposiie o
each other have congruent curvature to form a complementary pair to fit the
repeating units together in a pre-emplying manner. Advantageously, the
provided abrasion product may comprise a surface enabling unidirectional
abrasion.
25
The flexibility of the abrasive product may be further improved by providing a
backing layer comprising surface height deviations, such as recessed areas
and slevated areas, which may be used for attaching an abrasive layer
comprising abrasive zones on the backing layer. Alternalively, the abrasive
30 zonas may be provided on a substantially flat backing layer such that the
surface deviation are formed by an aorasive layer comprising multiple
abrasive zones surrounded by interconnected channel portions.

Obiects and embodiments of the invention are further described in the
35 independent and dependent claims of the application.
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In accordance with a first aspect of the embodiment, a flexible abrasive
product surface is provided. The flexible abrasive product surface includes
repeating units of abrasive zones surrounded by channel portions. Repeating
unit boundaries opposite to each other have congruent curvature to form a
complementary pair to fit the repeating units together in a pre-emptying
manner and the channel portions include first channel portions with a
substantially constant first channel width and second channel portions with a
substantially constant second channel width along the channel portion length.

In accordance with a second aspect of the embodiment, 2 method to obtain
an abrasive product is provided. The method includes providing a backing
layer, and forming repeating units of abrasive zones surrounded by channel
portions on the backing layer. The repeating unit boundaries opposite to each
other have congruent curvature to form a complementary pair to fit the
repeating units together in a pre-emptying manner and the channel portions
include first channel portions with a substantially constant first channel width
and second channel portions with a substantially constant second channel
width along the channel portions length.

Objects and embodiments of the invention are further described in the
independent and dependent claims of the application.

Description of the Drawings

The drawings are schematic and may be out of perspective.

The drawings are intended for illusirative purposes.

In the drawings and in the description, the symbols S;, S, and S, represent
orthogonal coordinate directions perpendicular to each other.

Figure 1 represents a reduced example of an abrasive product struciure.

Figure 2 represents a reduced example of an abrasive product structure
attachable to an abrasive apparatus.

Figure 3 represents a reduced example of a backing layer comprising
different functional layers.
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Figures 4a and 4b represent reduced examples of an abrasive layer structure

Figure 5

Figure 6

represents a reduced example of a backing layer structure
comprising recessed areas.

represents a reduced example of a functional layer structure

comprising recessed areas

Figure 7

Figure 8

Figure 8

Figure 10

Figure 11

represents a reduced example of an abrasive layer adjoined to
a backing layer comprising recessed areas.

represents a reduced example of a cross-section C-C of an
abrasive product.

represents a reduced example of an abrasive product from
above,

represents a reduced example of an abrasive product surface
comprising abrasive zones and channel portions.

represents a reduced example of channel portions comprising
curvature,
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Figure 12 represents a reduced example of second channel portions
having & linear length.

Figure 13 represents a reduced example of a network of interconnected
channe! portions.

Figure 14 represents a reduced example of an elementary patlern on an
abrasive product surface.

Figure 15 represents a reduced example of an opening.

Figures 16a to 161 present a non-limiling example of deforming a geometric
shape to provide elementary patlterns on an abrasive product
surface.

Figures 172 o 17e present a nondimiting example o provide elementary
pattarns on an abrasive product surface without deformation of
the geometric shapes.

Figures 18a to 18g present another non-iimiting example of deforming =
geometric shape to provide elementary patierns on an abrasive
product surface,

Figures 19a 1o 19e present a non-limiting example of a network of
elementary patterns comprising anguiarity.

Figures 20a to 207 present ancther non-limiting example {0 provide a
network comprising elementary groups and elementary patlerns
on an abrasive product surface.

Figures 21ato 21e present a further non-limiting example to provide a
network comprising elementary groups and elementary paiterns
on an abrasive product surface.
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Figure 22 presents a further non-limiting example to provide a network
comprising elementary groups and elementary patterns on an
abrasive product surface,

Detailed Description of the invention

Abrasive products may be used in different applications, such as aulomotive
industry, ships and boats, building and construction sites, and composites
indusiry, o name a few. The applications for abrasive products may further
inciude various materials, such as wood, metal, composites, plastics,
minerals or different coatings such as paints or varnishes. Removal of
materiais with different properties and behaviour may also require different
properties from ihe abrasive product. Common abrasive methods may
comprise for exampie grinding, polishing, buffing, honing, cutting, drilfing,
sharpening, lapping or sanding. The shape of the objects which require
abrasion may vary. When the object surface shape is not planar and
comprises heignt deviations, it is desirable that the abrasive product is
flaxible. A flexiole abrasive product adapts better to the shape of the object
surface being abraded. A typical drawback of a rigid abrasive product is that
one part of the abrasive product may be pressed against the object surface
harder than another part, which may produce uneven guality, in other words,
somea places may be abraded while others may be abraded less or not at all.
Advantageously, the strength, shear siress, impact stress and moduius of
elasticity of the adhesive product should be designed to match the
requirement of the application. Abrasive products may be used for example
in wet or dry conditions, depending of the purpose.

in the description, the term “channel” refers (o 2 recessed area flanking an
abrasive zone. A channel comprises a width and a length and a height. The
termn “channel portion” refers o the shorlest surface distance between two
pranching points or intersections of a channel between two abrasive zones,
denoted as “channel portion length’. A channel portion has a substantiaily
constant width and height along the channel portion length.

Figure 1 shows a reduced example of an abrasive product 100 having a
surface 110 with abrasive properties. The abrasive product 100 comprises a
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backing layer 101 with a first side 107 and a second side 108, and an
abrasive layer 111 adjoined to one side of the backing laysr 101. The
abrasive laver may be adjoined o the first side 107 or the second side 108 of
the backing fayer 101, or on both sides. The adnesive preduct 100 may
comprise an optional support layer 121 having a front side and a back side.
The front of the support layer 121 may be adjoined 1o the second side 108 of
the backing layer 101, for example by lamination or adhesion.

Figure 2 shows & reduced axampie of the support layer 121 having a front
and a back side. The front side of the support layer 121 may be adjoined o
ine second side 108 of the backing layer 101, The support layer 121 may
comprise an attachment improving layer 126 and a foamn layer 123, The
attachment improving layer 126 may be, for example a polymer film
laminated to the backing layer or a layer improving mechanical attachment,
for example a stick-on system or a grip attachment, such as Velcro. The
attachment improving layer 126 may aliernatively, or in addition, comprise &
pressure-sensitive adhesive layer adjoined 1o the second side 108 of the
packing layer 101, Alternatively, or in addition, the attachment improving
layer 126 may comprise a friction coating. A Triction coating may be used
increase surface friction of the second side 108 of the abrasive product 100,

if the second side 108 does not comprise an abrasive layer 111. For

example, the product 100 may comprise a friction coating applied to the
second side 108 of the backing laver 101, Advantageocusly, the friction
coating may comprise friction increasing material in dot-like formations. For
example, the friction increasing material may be arranged on a two-
dimensional array of dots with areas free of the friction increasing material
surrounding the dots. Experimerntally it has been obssrved, that equal
amount of friction coating applied as an array of or dots, for example by
means ol a screen printer, an engraved roller, an electrosiatic coating unite
or dropping from a metering belt or by a vibratory device in dot-like
formations, may provide enhanced friction in a wel abrasive product 100.
When the foam layer 123 is direclly against the backing layer 101, an
additional grip layer 122 may be altached o the side not facing the backing
tfayer 101. The backing layer 101 may comprise openings 226 extending
through the backing fayer 101 In the direction S,
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An apparatus 300 may comprise the abrasive product 100, The support layer
121 may be used to attach the abrasive product 100 to the apparaius 300,
which may be & tool used Tor abrasion. The support layer 121 may be usaed o
attach an apparatus 300 or a tocl used for abrasion to the abrasive product
100, Alternatively, the support layer 121 may be used {o remove the abrasive
product 100 from an apparatus 300 or a tool used for abrasion. This enables
an easy swilching of an abrasive product 100 to another on a tool or
apparatus comprising a surface 301 for altaching the abrasive product 100.
The apparatus may comprise a means for attachment compatible for the
abrasive product 100. Compatible means may be, for examplie an atlachment
improvement layer 301 having back side and a front side. The attachment
improvement layer 301 may comprise a mechanical attachment system 302,
such as hooks or velour, suich as a Veleoro systemn, a vinyl layer, or a pressure
sensitive adhesive layer. The apparatus 300 may comprise, for example
means for linear machine abrasion or spinning machine abrasion. The
apparatus 300 may comprise means for oscillalion, such as a shaft and a
support pad comprising the surface 301.

FHigure 3 shows a reduced example of a structure of the backing layer 101. A
backing layer 101 may be manufactured o provide functionalily. Functionality
may be introduced by manufacturing a backing layer 101 comprising one or
more functional layers 102, 103, 104, 104, 105, 106, 107, 108 naving a first
side and a second side. The first side of a first functional laver 102, 103, 104,
104, 105, 106, 107, 108 may be adivined 1o the first or second side of a
second functional layer different from the first functional layer. The functiona!
tayers 102, 103, 104, 104, 1065, 106, 107, 108 may ba adjcined for example
by famination or co-extrusion. For example, the abrasive product 100 may
cormprise a first functional layer 102 adjoined 1o a second functional layer 103
or a third funclional layer 104, Therefore, the backing layer 101 may
comprise more than one adjacent layers, such as two, three, four, five, six or
seven adjacent layers. The functional layers may be formed in a manner
simitar to the backing layer 101. Some of the functional layers may have the
same chemical composition. Alternatively, the chemical composition of each
functional layer may vary. Further, the thickness of each functional layer may
be the same or differ from one anciner. The functional layers 102, 103, 104,
104, 105, 106, 107, 108 may comprise layers with different functions, for
example embossing lavers, anil-slatic layers, such as ultraviclet light or
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radical {UV/EB) biocking layers, adhesion promoting layers, anti-slip lavers,
reinforcement lavers or filler layers. A number of functional lavers can be the
same, that is, a backing layer 101 may comprise two or rmore functional
tayers 102, 103, 104, 104, 105, 106, 107, 108 identical to each other in
chemical composition and/or thickness. One functional fayer may comprise
more than one funclion. Exemples of different functionatl fayers 102, 1063,
104, 104, 105, 106, 107, 108 that may be part of the backing layer 101 are
given below, The examples 1 10 9 may be used alone or may be combined.
in particular, a functional layer 102, 103, 104, 104, 105, 106, 107, 108 may
be combined with ancther functional layer 102, 103, 104, 104, 105, 106, 107,
108.

Example 1. A functional layer 102, 103, 104, 164, 105, 106, 107, 108 may be
a foam layer 123. A foam layer 123 may comprise, for example polvester,
polypropylene, polystyrene or polyethviena. The foam layer 123 may
comprise a porous structure, provided by a gaseous substance, or expanding
additives. For example, a foam layer 123 may be formed with the help-of a
suitable gas, such as carbon dioxide. Allernatively, additives expanding or
releasing gasecus compounds when heated may be used 1o form the pores.

Example 2. A functional Tayer 102, 103, 104, 104, 105, 166, 107, 108 may
comprise an embossing promoting layer. An embossing promoting layer may
comprise & thermoplast, for example a polyvinyl alcohel, polyvinylehioride,
(PVC), polypropylene (PP} or polyethylene (PE). An embossing layer may be
used, for example, o provide a top swiace 107 with surface height
deviations.

Example 3. A functional layer 102, 103, 104, 104, 105, 106, 107, 108 may
comprise an antistatic layer. The backing layer 101 may be designed with an
antistatic Tunclional layer 102, 103, 104, 104, 105, 106, 107, 108 o provide
good stalic performance (o aveid sparks that can damage products or ignite
solvent vapors or to avoid sheet sticking or to avoid dust attraction. Materials
that may be used lo dissipate statics and thus minimize static charging
comprise polymeric additives, salls, conductive polymers, fibers and particles
or fillers, surfactants, charge control agents, carbon nanotubes, carbon black
or mica.
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Example 4. The backing layer 101 may comprise a UV/ER blocking functional
layer 102, 103, 104, 104, 105, 106, 107, 108 to protect the material from
degradation effects from light, ultraviolet light andfor radicals, such as free
radical compounds. Examples of compounds of UV/ER stabilizers suitable for
the UV/EB Dblocking layer comprise Dbenzophenones, benzotriazoles,
salicylates, acrylonitriles, nindered amines like different derivates of 2,2,6,6,-
tetramethyl piperidine, or other polymers containing aromatic rings in their
structure, pigments such as carbon black or titanium oxide o just name a
few. The UV/EB stabilizers are very efficient at low concentrations.

Example 5. A functional layer 102, 103, 104, 104, 105, 106, 107, 108 may
comprise an attachment improving layer 126 such as an adhesion promoting
jayer; polypropylene binds poorly to different resing since it is a non-reactive
polymer, In order to improve the binding polar functional groups may be
infroduced by different substrate treatmenis. The surface treatments include
corona discharge, plasma etching, flame treatment, an adhesion layer graft
onto the polypropylens backbone in the mell during extrusion. The adhesion
promaeting fayer may comprise adnesion promoting compounds, such as ona
or a combination of the following: acid copolymer, sodium ienomer, zinc
ionemer, or other metal iochomers such as Surlyn lonomers, low or high
density polyetnyiene, ethyiens vinyl acetate {EVA copolymer), ethylene
acrylates ester copolymers including butyl acryiate (EBA copolymer), methyl
acrylate (EMA copolymer) and 2-ethyl hexyl acrylate {(2ZHEA), athylene vinyl
acetale lerpolymers which are random ethvlene, vinyl acetate, malsic
anhydride ferpolymers, ethylene acrylic ester terpolymers including different
combinations of an acrylic ester type (methyl, sthyl or butyl acrylate} and
monomer like maleic anhydride (IMAH], glycidyt methacrylate (GMA). In other
worils, a functional layer (102, 103, 104, 164, 105, 106, 107, 108) may
comprise an adhesion promoting compound  selected from the group
consisting of high density ethyiene copolymer, low density ethylens
copolymer, athylene-buiyl acrylate {EBA) copolymer, ethvlene vinyl acetate
(EVA)Y copolymer, sthyviene methyl acrylate (EMA) copolymer, ethylens butyi
acrylate (EBA) copolymer, Z-ethyl hexyl acrylate (ZEHA) copolymer, ethylene
acrytic ester terpolymer where the acrylic ester type is a mathyl, ethyl or butyl
acryiate, ethyiene vinyl acetate terpolymer whears the acrylic ester type is &
meathyl, ethyl or buty! acrylate.
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Example 6. A functional layer 102, 103, 104, 104, 105, 106, 107, 108 may
comprise an antislip layer: The backing material may be designed with an
antislip functional layer 102, 103, 104, 104, 105, 106, 107, 108 to enhance
the coefficient of friction. The functional layer may be formed by any soft
tacky rubbery coatings, orfand by any filler dispersed in a suitable binder
material and applied in a separate process onte the backing material as an
even or strucirured coaling. The fillers of choice can also be infreduced in the
melt during the extrusion process. Aluminum oxide, fumed silicate -iype
particles, calcium carbonate and silicon dioxide, are examples of materials
that may be used for antislip purposes.

Example 7. Reinjorcing layer (reinforcing fillers): This functional layer may
contribute o optimize the mechanical properties of a product 120 in a
dedicated application. Different types of fillers can be used for this purpose,
for example materials which increase the mechanical strength. Examplss of
fillers include glass fibar, graphite fiber, aramid fiber, carbon fiber,
nanccetullose, carbon nanciubes, calcium carbonate, tale, caoclin and mica.
Different fillers can be used alone or in combination. The fillers may be used
to modify the mechanica!l properties of the functional layer 102, 103, 104,
104, 105, 106, 107, 108 or the backing layer 101, However, the fillers may
further be used o modily different properlies such thermal expansion, optical
properties, thermal stability, antislip properties or elactrical properties such as
antistatic propertiss.

Example 8. Die culting promoting layer: Examples of materials used in this
functional layer are polycarbonate, acrviic, uretane, apoxy.

Example 8. Lamination or “fastening” system layer: This layer may be formed
by any polymer containing groups which react with heat or other chemicals
acquiring glue-like properties. In particular, compounds referred to in the
adhesion promoting layer may ve used for lamination to attach two adjacent
layers fogether. Lamination may be used as an advantageous method for
attaching functionat fayers 102, 103, 104, 104, 105, 108, 107, 108 togsther.

Figures 4a and 4b show reduced examples of a structure of an abrasive laver
111. The abrasive layer 111 comprises abrasive material to abrade an obiect
surface. The abrasive layer 111 may comprise sbrasive zoness 118
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surrounded by interconnected channel portions 221, 222. The abrasive
ZONes compriss the abrasive malerial.

An abrasive product 100 refers to an article which may be used for apbrasion.
The abrasive product 100 may be shaped from an abrasive sheel. An
abrasive sheet may comprise multiple abrasive products 100. The abrasive
product 100 may be shaped from the abrasive shaet by any known method.
An exemplary way to form an abrasive product from an abrasive sheet is by
gie-cutting. An abrasive product 160 may be formed from an abrasive sheet,
advantageously by using a laser technique to oblain an abrasive product 100
with a desired shape. An abrasive product 100 may also be manufactured
such that moulding is used tor oolaining the shape of an abrasive product
100.

The surface 110 in general comprises abrasive material, such as abrasive
grains 113 adjoined o a resin 112. Typical materials used as abrasive grains
113 are hard minerals, which may be synthelic or occur nalurally. An
exemplary list of minerals used as abrasive grains 113 comprises
cubic boron nitride,

- boron carbide

- aluminium oxide,

- iron oxide,

- cerium oxide

- silicon carbide,

- zirconia alumina ang

-~ diamond

Furthermore, abrasive grains 113 may comprise ceramic grains or
engineerad grains.

The resin 112, denoted as a make coat, may be a mixiure, where abrasive
grains 113 are mixed to the resin 112. Figure 42 shows an example of a
mixture, denocted as abrasive slurry, which may be deposited on the backing
layver 101 and cured by means of heat or radiation fo form an abrasive iayer
111, Figure 4o shows an example of another way (o obtain an abrasive layer
111, where an abrasive layer 111 may be coated such that the abrasive
grains 113 may be oriented o the make coat layer comprising resin 112, for
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exarmple by means of gravity or electrostatic coating and then fixed by a
second size coat 114 fayer that might be equal or different to the make coat
layer comprising resin 112. These two methods differ from each other, as the
abrasive slurry comprises abrasive grains 113 in multiple layers of, whereas

[

the coating layer onty comprises substantially a monolayer of abrasive grains
113 adventagecusly oriented such that sharp ends of the abrasive grains
point to a substantially opposite direction from the backing layer 101, The
abrasive layer may further comprise a size coal 114 for improving the
attachment of the single iayer of abrasive grains 113, Further siill, 2
10 supercoal 115 may be applied on top of the size coat 114 o shield the
abrasive grains 113. A single layer of abrasive grains may be manufactured
to be durable. in other words, ihe attachment of the abrasive graing on the
backing layer 101 may be stronger. A stable abrasive layer 111 may enable
more precise abrasion. YWhen using slurry comprising abrasive grains, the
15 formation of abrasive areas in general comprises multiple layers of abrasive
material. When used, the abrasive malerial starts o erode and wears off,
which detaches abrasive grains and adhesive malerial, and reveals new
abrasive grains from beneath. The delached abrasive material may be loose
ori the object surface and may, for example, be either stuck on the object
20 surface or on the abrasive layer, causing uneven abrasion pattern to the
opject surface. This may be observed as scratches. By using an abrasive
layer 111 comprising a substantially single layer of resin 112 and abrasive
grains 113 which may comprise orientation, the abrasion procedure may be
better controlled. The figures are not on any scale; therefore the abrasive
25 layer 111 may have a substantially planar surface.

The abrasive product 100 comprises a backing laver 101. The backing layer
101 may comprise a first side 107 and a second side 108, The backing layer
101 may comprise variety of materials such as paper, cloth or a pelymar. The

30 backing layer may comprise an injection moulded object, such as a metal,
polymer or a composite object. The backing layer 101 may be a sheet or a
film. The film may be in the form of a film web on a roll. Alternatively, the
backing layar 101 may be an injection moulded article. The abrasive product
may be adjpined o an apparatus used for machine abrasion. In particular,

35 ihe abrasive product may be attached and removed, for example on a
support.
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the properiies of the backing '!ayer 101 may be selected based on the
application. Hard object surface materials may require a durable and rigid
abrasive product 100, whereas object surfaces having surface deviations or
shape may require a moere conformable abrasive product. Dampening of the
abraded material prevents particles from becoming airborne dust. Airbome
dust is detrimental and may cause health problems. Wet mode abrasion uses
a fluid, such as water or a liguid comprising water fo reduce the formation of
dust. Wet mode may be used for abrasive products for which moisture is not
a nroblem. In wet mode, the abrasive product and the surface may be
10 dampened with a liguid. The liquid may be water, water based liquid, an

W

organic solvent, a polar or non-polar solvent or any combination of these.
The use of a liguid enables flushing of the oblect surface and the abrasive
surface 110 with water. Water may be used o bind abraded material
detached from the object surface, denoted as swarf, Wet mode abrasion

1H functions by washing the space between the object surface and abrasive
product surface 110 with water and by conveying abraded material away. For
wel mode abrasion o be effective, the space between the object surface and
abrasive preduct surface 110 should refain sutficient amount of waler such
that the surface is abraded and that the abraded material or swarf is

20 conveyed away. If the abraded material accumulates between the surfaces,
the efficiency of the abrasion will decrease.

in general, paper, cloth or a polymer film may be used as a backing layer 101
material. However, for wel mode abrasion, paper as a backing layer 101
25 material poses challenges. For abrasion with water, the backing layer 101
material requires to be waterproof. Papar may be speciaily treated to such
purposes. However, specially treated paper is an expensive material.
Furthermore, the properties of paper material may vary belween different
production paiches or aven in the same batch, which may pose a challenge
20 for the production guality of the abrasive preduct 180, A more problematic
issue is that the characteristics of the paper material often change during the
manufaciuring of an abrasive product. Althcugh a paper may be impregnaled
and barrier coated on both sides, the coating may not be i complataly
waterprootf. Furthermore, the surfaces of the paper may not be completaly
35 flat. When soaking a product in water the paper may swell more than the
coaling layer and the product may curl. In particular, the paper may be
conditionad to correct a curl after coating, but may curl again, for example
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when the humidity changes. The advantage of a polymer, such as a
polypropylene, is that the curding may be less or it may be adjusied by
heating. In comparison to paper, a polymer film may be siable after
adjusiment.

A polymer material may be more suitable as a material for the backing layer
101. An advantage of a polymer material s that polymers may be moulded
and processed 0 a desired shape and thickness. Further, by selecting an
advantageous polymer material, the backing tayer 101 may be modified o
comprise desired properties. The backing layer 101 defines the basic
properties of the abrasive product 100. Advantagsously, the backing layer
101 shouid be at the same time both flexible to conform for the obieclive
surface and durable to withstand use in machine abrasion andfor hand
abrasion. Durable in this respect refers to tensile strength and bending
stiffness or glongation strength of ihe backing layer 101,

Advantageously the backing laver 101 may comprise a thermoplastic
polymer. Thermoplastic polymers mmay be processed 1o layers by methods
known o a person skiled in the arl, such as extrusion, co-extrusion or
injection moulding or famination. Thermoplastic polymers may be formed to
have a precise composition, are easy to mould and process and are thus
advantageous o continuous providing of a backing layar 101 with even
guality. A thermoplastic polymer may be melted and processaed fo a backing
layer 101, Furthermore, the thermoplastic polymer may be sslected to
compiise a comoination of elastic and plastic properties which are suitable
for the application of the abrasive product being manufactured. When
providing a backing layer 101 comprising a thermoplastic polymer, the
thickness of the backing layer 101 may be selecied. The thickness of the
layer has an effect on the flexibility of the product. in particular, 2 backing
fayer comprising the same thickness but a different polymer may have a
different property, such as flexibility.

Falyesiers or polyoleiing may be used as the backing layer 101 material for
aprasive products 100, Both of these thermoplastic polymers are readily
available commercially, and may be processed o a sheet or a film with a
desired thickness. Further, both of these thermoplastic polymers are
essentially watertight, Examples of polyesiers and polyolefins suitable for
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backing layer 101 materiais are polyethylene terephihalate (PET) and
thermoplastic polyolefing, such as polyethylene (PE), polypropylens {(PP),
polymethylpentenes (PMP) or polybutene-1 {(PB-1}. The melting temperatures
and tensile sirengths of these polymers are described in Table 1 below:

POT/FIZ013/650216

Table 1. Melling temperatures and lensile sirengins of thermoplastic

oolyolefing and PET as generally given in the literatura.,

Tensiie

Material | Melling
temperature | strength

- °C) (MPa)
LD-PE 115 8.3 ~-314
HD-PE 137 221 -31.0
PMP 235 25.5
PB-1 135 36.5
P 175 31.0-414
Pl 285 48.3 - T72.4

The abrasive product 100 may be used as an altachable and removable
obiject. An abrasive product 100 comprising a backing layer 101, made by
extrusion, co-extrusion or die casting, typically cormprises a thickness in the

range of 50 micrometres o 5 millimetres. Advantageously the backing layer
101 is conformable in multiple directions S, 8y and S, To provide the
backing layer 101 a desired flexibility, the backing layer 101 thickness may

advantageously be in

the range

of 70

to 250 micromelres. More

advantageously, the thickness of the backing laver 101 is equal to or more

than @0 micrometres or equal to or less than 200 micrometres.

A3 can be seen from table 1, polyesters in general have a higher melting

point in the range of 250°C to 270°C than polyolefins.
polyesters have a2 high stiffness.

Furthermore,

Thermoplastic polyester, such as
polyethylene terephthalate (PET), for example, has a very high tensile
strengtin. A backing layer 101 with a same thickness comprising polyester is

less flexibie than a backing layer 101 comprising a polyolefin, for example a
polypropylene. In particular, an abrasive product 106 may need to be bended
in multiple directions, such as towards the first side 107 and/or the second
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side 108 of the backing layer 101. The bending may be periormed in thres
dimensions. In such situations a higher flexibiity is an advantage.
Advantageously, the backing layer 101 comprises a polymer that has both
elastic and plastic properties and is compeatible with other layers adjoined fo

@3]

the backing layer 101, Of the polyolefing, polyoropylene comprises desired
properties such as a suitable processing temperature of more than 120°C.
The polypropylens may comprise a propylena homopolymer or a propylene
copolymer. Polypropylene in this application refers to an alkene polymer
wherain the alkene polymer might be a polypropylene homopoiymer, random
10 copolymer of propylene and ethyilense or alternatively propylene and an
alkene, & block copolymer of propylene and ethylene or allematively
propylene and an alkene. Propylene copolymers with atkenes up to C8 may
pe used. Among the preferred alkenes are C2 - C4 alkenes, polypropyiene
being most preferred due o recyclability. Pelyethylens and polypropylene are
15 also available in high puré’ty grades without residues that may interfere with
the manufaciuring proces

The backing layer 101 may be a single layer comprising only oolyoropylene
FPolypropylene may also be a polymer blend, comprising polypropylene as

20 the major ingredient and minor amounts of other polymer ingredients. For
example, the polymer blend may also comprise a minor amount of non-
polymeric additives, such as plasticisers or softeners. When the backing

layer 101 is a multilayer structure, compositions of the different laysars should

be at leasi partially compatible with eacn other. The backing %ayer 101 may

25 comprise & propyiene homopolymer. In addition the backing layer may
comprise propylene copolymers. Propyleng copolymers may be usad, for
example, o raduce the stifiness of the backing layer. This may increase the
fexibility of the abrasive product 100, In a muttilaver structure, the backing

laver 101 may comorise {)olypm@v%en@ at least 20%, preferavly at least 50%,

30 mora preferably at least 60% or at least 70%. The backing layer 101 may
comprise one or more functional iayerb 102, 103, 104, 104, 105, 106, 107,

108 which each may have a different composition. A functional layer 102,

103, 104, 104, 105, 106, 107, 108 may comprise, for example between 40%

and 100% of polypropylens. Alternatively, a functional laver 102, 103, 104,

35 104, 105, 106, 107, 108 may comprise less than 100% of polyprepylens
such as in the range of 5% to 88%. A backing layer 101 may comprise a
structure of multiple layers, where at least one the functional layers102, 103,
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104, 104, 105, 108, 167, 108 doss not comprise polypropylene. Percentages
of polypropyiene in each layer, such as the backing layer 101 or a functional
layer 102, 103, 104, 104, 105, 108, 107, 108 are vercentages by weight
based on the total polymer weight of the backing tayer 101, For example, the
backing layer 101 may cormprise between 40% and 100%, preferably at least
50%, of polypropyiene of the fotal polymer weight of the backing layer 101,
The flexibility of the backing layer 101 may be sslected by choosing
functional lavers 102, 103, 104, 104, 105, 106, 107, 108 comprising different
properiies.

An abrasive product 100 may comprise a backing layer 101 with a first side
107 and a second side 108, wherain an abrasive layer 111 is adjoined 1o cne
side of a backing layer 101 comprising polypropylene. A backing layer 101
comprising polypropylens has a relatively low surface tension. To promote
the attachment of an abrasive layer 111 o the backing layer 101, a corona,
plasma or flame freatment may be used. Alternatively, an adhesion
promoting layer may be used as a top layer of a backing layer 101
comprising multiole {unctional layers 102, 103,104, 105, 108, 107, 108. A
riultiple functional layer structure may comprise one or more layers, such as
two or more lavers. A method comprising a corona, plasma or flame
freatment increases the surface tension of the freated surface, and may be
parformed on one or boih sides 107,108 of the backing layer 101.
Alternativaly, adhesion promoling tayers may be provided on one or one or
both sides 107, 108 of the backing layer 101, Corona, plasma or flame
freatments may be also used on {op of the adnesion prometing layer. To
further improve the attachment of the abrasive layer 111 1o the backing layer
101. The abrasive layer 111 comprises an resin 112, and abrasive graing
113, The resin 112 be used to bind the abrasive grains 1o the surface 110 of
the abrasive product 100. Polypropyiene has a relatively low melting point
temperature of less than 20070, and depending of the struciure of the used
potypropyiene may start 1o soften already at temperatures above 100°C, The
relatively low melting point of polypropylens may have an effect on the curing
method for the abrasive layer 111 adjoined to the backing laver 101.
Advantageously, radiation curing is used for curing the abrasive layer 111,
An abrasive faver 111 may be attached o a backing layer 101, which may
comprise functional layer 102, 103,104, 105, 106, 107, 108. A functional
layer adjacent to the abrasive layer 111 may comprise an adhesion
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promoting surface. The adhesion promoting surface may comprise
compounds such as acrylate copolymer or ethylene-butyl acrylate (EBA).
Further, the adhesion promoting surface may comprise a high density
ethylene copolymer or low density ethylene copolymer, such as ethylene
vinyt acetate (EVA), ethyiene methyl acrylate (EMA), ethyviene butyl acrylate
(EBA) or Z-ethyl hexyl acrylate (ZEHA) copolymer. Further still, the adhesion
promoting surface may comprise an ethylene copolymer such as ethylene
acrylic aster terpolymer, where the acrviic ester type may be a methyl, ethyl
or butyl acrylate. Further still, the adhesion promoting surface may comprise
an ethylene copolymer such as ethylene vinyl acetate terpolymer comorising
random ethylens, vinyl acetate and maleic anhydride. In particular, the
examples of adhesion promoling compounds given above may be used with
surfaces comprising polyoropylene, which in general has a low surface
tension. Ethyiene vinyl acelate BEVA can be arranged fo react with other
funclional pelymers to creale chemical bonds which may increase adhesion,
neat resistance or long term ageing properties. in particular, the adhesion
may be further improved by providing glvcidyt methacrylate (GMA) or maleic
anhydride (MAR) groups o the elhylens vinyl acetate EVA. Acrylic esters
may be used o decrease the crystaliinity of the backing layer polymers,
which may widen the operaling window of the adhesive promoting
compound. Further, acrylic esters may improve the mechanical properties of
the abrasive layer 111 or the backing layer 101. Therefore, the abrasive layer
111 or the backing layer 101 may comprise an adhesion promoting
compound selected from the group consisting of high density ethylene
copotymer, low density athylene copolymer, ethvlene-buty! acrylate (EBA)
copolymer, athylene vinyl acetate (EVA) copolymer, ethviene methyl acrylate
{(EMA) copolymer, ethylene butyl acrvlate (EBA) copolymer, Z-ethyl hexyl
acrylate (ZEHA) copolymer, ethylene acrylic ester ferpolymer where the
acrylic ester type is a methyl, ethyl or butyl acrylate, ethylens vinyl acetate
terpolymer where the acrylic ester type is a methyl, sthyl or butyl acrylate, or
acid copolymer, sodium ionomer, zinc  ionomer, or other metal ionomers
such &8s Surlyn ionomers. The compounds may further provide thermal
stability. Maleic anhydride may be used o increase the adheasion to polar
substrates. Further, maleic anhydride may be used as a coupling agent for
the creation of chemical bonds onio substraies such as fibers, polymers, or
non-woven materials.
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Conventionally, an abrasive product 100 comprising a backing layer 101 is
flexed after forming the abrasive layer 111. The flexing is raguired due to the
adhesive, which typically causes shrinking of the abrasive product 100, in
particular, this is problematic when a paper or a cloth comprising fibres is
used as a opacking layer 101 material. The coating of a backing layer 101
comprising paper with a sfurry comprising a resin 112 typicaily resulis o the
papear being impregnated by the resin 112 {o at least some exient. The resin
112 used for the abrasive layer 111 may not stay completaly on the first side
107 or second side 108 of the backing layer 101, but may partially absorb
into the fibres. When the resin 112 is cured, the formed aprasive layer 111
may harden and shrink. The abrasive product 100 may then turm more britils
ant may crack easily. Further, the shrinking deforms the abrasive product
100, which makes it more difficult to handle and use. All fibrous woven and
non-woven materials, such as paper and dloth, may pose similar drawbacks
o at least some exient, as the adhesivas impregnale o the fibres. An
abrasive product 100 with a backing layer 101 comprising paper or cloth may
nead to be pre-treated to facilitate and improve the abrasion. In particular, an
abrasive product 100 comprising a waterproof paper may need 1o be soaked
several hours before performing fasks reguiring precise abrasion. When the
adhesive is cured, the surface 110 of the abrasive product may form a hard
crust. The shrinking further causes buckling and curling fo the abrasive
product 100, which then needs to be streiched in mulliple angles and
directions to recover at least part of the flexibility of the backing fayer 167 and
o regain the shape of the abrasive product 100. The abrasive product 100
may be flexed by stretching it in a direction S, over multiple flexing rolis or
pars in different directions, which break the abrasive layer 111 into small
pigces. This straightens the abrasive laver 110 back into a substantially
planar form and improves the flexibility of the abrasive sheet 100, However,
the flexing operation only improves the flexibility of the abrasive layer 110
towards ihe second side 108 of the backing layer 101, which doss not
comprise an abrasive layer 111, Further, flexing does not improve bending of
the abrasive sheetl towards the abrasive layer 111, Further still, the flexing is
an exira operation, which may increase the production costs, and may
weaaken the strength of the backing layer 101 and the abrasive product 100,
A polypropylene film together with small abrasive zones surrounded by
channels may provide an alternative for flexing by having flexibility in more
than one direction. The abrasive zones may be separated by channels.



3

10

15

20

25

30

WO 2014/131936 PUT/FIZ013/050216

20

rurthermore, the flexibllity and elasticity of the polypropylene film may
provide separate small islands of hard abrasive coating to move in relation to
gach other. This may provide an abrasive product 100 which at the same
time combines an abrasive layer 111 having a stable bonding and durable
coating with a flexible backing layer 101. Such a product 100 may betler
preserve the advaniageous characleristics of the components in the
construct.

By selecting a polypropylene material for the backing layer 101 and
optimizing the manufacturing method of the backing layer, the flexibility of the
abrasive product is improved. Furthermore, a polypropylene material for the
backing layer 101 removes the need for pre-freatment of the material by
soaking. Further stili, the backing laver 101 material may be sslected and
manufaciured to provide functionality for the backing layer in more than one
direction. The backing layer 101 may be formed for example, by extrusion,
co-extrusion or injection moulding, fo obtain a desired thickness for the layer
101. Co-extrusion may be used to adjoin more than one layer together, which
has the effect to form a more stable attachment of adicined layers compared
to a lamination process. Co-extrusion provides sufficient adhesion between
two layer surfaces without additional intermediate tie layer. Advantagasously,
the packing layer may be formed by die casting to diminish orientation of the
backing layer 101 in machine direction or transverse direction. In die casting
the sireiching of the formed backing layer is minimal, which resuits o a
backing layer with substantially symmetrical strength in both machine and
transverse  directions and a minimal shrinkage lendency. This has the
advantage of obiaining an abrasive product with a unidirectional backing
layer, enabling an sbrasive layer with more freedom o design the abrasive
surtace 111, Advantageously, the backing layer 101 may comprise a
substantially symmeirical tensile strength In the range of 1600 to 5600
N/mm? in both machine and fransverse direction. More advantageously, in an
abrasive product comprising a polypropyiene backing layer, the tensile
strength may be in the range of 800 to 1000 N/em?. Advantageously, the
backing ilayer 101 may comprise a substantialy symmetrical bending
stifiness in the range of 50 to 300 Nm in both machine and fransverse
direction. More advantageously, in an abrasive product 100 comprising a
polypropylensg backing fayer 101, the elongation may be in the range of 15 (o
125 Nm. The methods used o measure the bending stiffness and film tensile
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sirength and stretch are described below. The values obtained from these
tests are shown in Table Z. The tensile properties {tensile strength and
bending stifiness or film elongation at break) may be measured according to
the International siandard 130 527-3, using a measuring apparatus, for
example such as a Lioyd LRX 2K5 tester. Table 2 shows the values of the
mechanicatl properties of PET and PP films of different thicknesses

Table 2. Comparison of different properties for polyester (PET) and
polypropyiena (PP) films measurad in machine direction {(MD} and in cross
direction (CD).

PET
75 um

PP

90 pm

PP
110 pm

PP
175 um

Bending
stiffnass
M (Nm)

43

11 - 20

30

122

Bending
stiffness
CD (Nm)

60

Tensile
strength
{MD)
Nfmm2

3513

870

870

g70

Tensile
strength
(CD)
N/mm2

3481

3411

7o

770

770

The bending stifiness of a material was determined by measuring the
bending force in mN when the material was bent exactly 15 degrees in &
Lorentzen & Waetlre bending fester. The tested material should be
conditionad in a climatized room (23 = 2 °C) at least 3 hours before the test.
Before the test the average thickness of the 40 x 40 mm test sirips was
measured. The test was repeated two times with two different samples and
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ihe bending force was determined in mN. The resull was given as an
average of the two measurements.

These values for bending stiffness and fensile strength have been shown
experimentally o be desirable to obtain a polypropylene backing layer 101
comprising both elastic and plastic properties in a ratio, which provides
flexibility for bending and conformability. Further, the stiffness of the abrasive
oroduct 100 is appropriate for both machine and hand abrasion, and the
abrasive preduct 100 may be bended in multiple directions &, 5y and &,
without damaging the backing laver 101 or breaking the abrasive layer 111
due also o the good adhesion of the abrasive layer 111 to the backing layer
101, The seisction of a suitable polymeric material such as polypropylene for
the backing layer 101 enables the manufaciuring of an abrasive product with
more flexibility in multiple directions and reduced nieed for flexing afterwards.
For exampie, an abrasive product 100 comprising a backing laver 100 of
polypropyiens may be folded mulliple times without visibie creases for nand
abrasion applications.

Figures 5, 8 and 7 represent reduced and simple examples of a cross ssction
of an abrasive product 100, The first side 107 (Figures 5 and 6) or the
surface 110 (Figure 7} of an abrasive product 100, may comprise surface
height deviations in the direction 5,.

Figures 5 and 6 show a reduced exampie of a cross-directional structure of
the backing layer 101, The backing layer 101 may comprise recessed areas
201, 202, 203 having a depth r1, 72, r3, as shown in Figure 5. Openings 226
may be provided on the recessed areas 201, 202, 203, Advantageously, the
openings 226 are provided such that the distance he, In direction 3.
substantially perpendicular to the surface 147, which is the distance of the
opening extending through the backing layer 101, is the shortest distance
when the openings 226 are positioned adjcined {o recessive areas 203. In
other words, openings 226 may advaniageously be provided o mateh the
recessive areas 203 having the largest depth 3. The flexdbility of the backing
layer 101 may be further improved by providing a backing laver 101
comprising recessed areas 201, 202, 203.
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As shown in Figure 8, the backing layer 101 may be provided such that a
substantiaily fat functional layer 102 is adjoined to a topmost functional layer
103 comprising surface height deviations in the direction S,. Such surface
height deviations may be cbtained to the topmost functional layer 103, for
axample, by moulding or using an engraved cylinder or a calendaring with an
nverse pattern. The functional fayer 103 may be adjoined, coated or cured
against the substantially flal funclional layer 102 such that recessed areas
201, 202, 203 having a depth 1, r2, r3 are provided on the surface of the first
side 107 of the backing layer 101. Furthermore, in a similar manner, elevated
10 areas 206, surrounded by recessed areas 201, 202, 203 may be provided.

o

As shown in Figure 7, the elevaled argas 206 may be used to atiaching the
abrasive layer 111 comprising abrasive zones 118 on the backing layer
101.The abrasive zones 118 may be positioned on elevated areas 206. In
addition, or alternatively, the abrasive zones 118 may be naturally elevated o

2
o

the extent of their thickness hyg. The abrasive zone 118 may be bounded by

the channel portions 221, 222, 223, substantially soinciding with the recessed

areas 201, 202, 203. The channel portions 221, 222, 223 or the recessed

areas 201, 202, 203 may comprisg lerraced boundaries. For example, a
20 channel portion 221, 222, 223 having a different height h1, h2, h3 may also
“have a different width w1, w2, Therefore, the channel portions 221, 222, 223
may comprise different transverse dimensions a1, 2. A first channel portion
201 may have a first transverse dimension @1 and a second channel portion
202 may have a second transverse dimension td2. The second transverse
dimension 2 may be larger than the first transverse dimension tdi. The
transverse dimension td1, tdZ which differs between the first channel portions
2271 and the second channel portions 222 may be the lengin L1, LZ, the wiath
wt, wie, the height h1, h2, h3. The iength L1, L2, width wl, w2 and the height
nl, he, "3 dimensions are substantially perpendicular 1o each other. The

NG
o

30 ransverse dimension may be substantially constant throughout the channel
portion 221, 222, The channel portions 221, 222 and / or the recsssed areas
201, 202 may be embossad or formed to the backing layer 101 by a number
of methods, such as using cviindrical rolls with engravings or methods such
as calendaring, gravure or intaglio printing or pressing. Rotating methods
35 may be advaniageous, as the recessed arsas mav form a repaating patiern,
which may be engraved o a cylindrical roll. The flexibility of the backing layer
101 may be improved furtner by selecting the first fransverse dirnension td1
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of the first channel portions 221. Advaniageously, the backing layer 101 is
extruded, die cast or injection moulded, and comprises recessed areas, such
as first channe! portions 221 with a first transverse dimension td1, arranged
to improve the abrasive product 100 flexibility. The first channel portions 221
comprise less width than the second channe! portions 222, Therefore, the
first channel pertions 221 enable larger total area of abrasive zones 118 on
the abrasive product surface 110. In other words, the first channel portions
221 and the pattern formed by the first channel portions 221 may be used o
partition the abrasive layer 111 into abrasive zones 118 with appropriate
dimensions. The first channel porticns 221 may thus act as hinges, which
improve the flexibility of the backing layer 101, without reducing excessively
the total area of the abrasive zonas 118. In addition, the first channe! portions
2271 partitioning the abrasive layer 111 into abrasive zones 118 reduce the
puckling of the abrasive product 100, as the first channel portions 221 may
not comprise an adhesive. Therefore any shrinkage, i any, of the make coat
comprising resin 112 and/or size coat 114 when cured occurs in small
separate areas and is effectively diminished. A combination of a flexible
packing fayer 101 and first channel portions 221 may be used o oblain an
abrasive product 100 which may not require flexing after curing of the
abrasive layver 111 comprising the resin 112

The examples given provide a method o obtain an abrasive product 100
COMPrising

- providing a backing laver 101; and

- forming multiple abrasive zones 118 supported by the backing layer 101;
wherein each abrasive zone 118 is surrounded by interconnectad channel
portions 221, 222 having a iransverse dimension d1l, td2 and the channel
portions 221, 222 comprise first channel portions 221 with a first transverse
dimension td1 and second channel portions 222 with a second iransverse
dimeansion dZ larger than the first transverse dimension td1.

in particular, the transverse dimension tdt, 1d2 may be a width w1, w2 and
the second channel pertions 222 may be arranged to convey abraded
material away from the surface 110, Furthermore, an abrasive product 100
may comprise a polypropylens backing layer 101 and an abrasive layer 111
with a discontinuous coating, such that small abrasive zones 118 may be
surrounded by non-abrasive channel portions 201, 202, The flexible backing



10

15

20

25

30

WO 2014/131936 POT/FIZO13/080216

25
faver 101 having a discontinuous abrasive coating enables the surface 110 of
the product o act in a manner similar to fish scales. Although each abrasive
zong may be rigid, the elastic properties of the backing layer 101 provide
flexibility for the abrasive zones o move in relation to each other, al least to
some exient.

When abrasive products 100 are used, clogging may occur, which refers to
the abrasive material accumulating on the surface 110 of the abrasive
orocguct 100. Glogging may lead 1o uneven abrasion quality and/or raduced
ctitting rate. Water may be used {o flush the object surface and the abrasive
surface 110, Advantageously, the object surface and the abrasive product
surface 110 may pe flushed in a continuous manner for abrasion quality to
remain good. The flushing should provide sufficient water to convey the
abraded material mixed with water away. Further still, water should be
provided and retained in sufficient amounts to continue flushing the forming
abraded material. When the mixiure of water and abraded material, denoted
as swart, is not removed effliciently the abraded material may cause clogging.
As the abraded material is mixed inte the swarf, the viscosity of the swarf
may increase due fo insufficient flushing. This in turn may increase friction
and cause the surface 110 of the abrasive product to suck against the object
surface. To reduce the sucking, the abrasive product surface 110 may be
provided with channel portions 221, 222 A way to reduce the cogging is to
provide an abrasive product 100 with a surface 110 comprising channels o
convey swarf and water o flush the surface 110, In particular, an abrasive
product surface 110 may be provided comprising first channels portions 221
to reduce the sucking, and second channel portions 222 fo convey the
abraded material away. Openings 226 may be provided o convey air and
liguids to and from the abrasive surface 110 through the abrasive product in
direction S, The openings may be adjoined to the channels portions 221,
222 providing means to reduce clogaing and sucking.

Figure 8 is an example of 2 cross-sectional view of an abrasive product 100.
The dashed line with C - C markings in Figure 8 indicates the saction G - C of
a surface 110 prasented in 9. The abrasive product 100, as shown in Figure
8, may comprise a backing layer 101 and an abrasive layer 111. Opticnally,
the abrasive product 100 may comprise openings 226 and a foam layer 123.
The openings 226 extending through the backing layer 101 and the abrasive
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layer 111 may be used to convey abraded material away in a controlled
manner through the backing layer 101, The foam layer 123 may be adjoined
to the second side 108 of the backing layer 101, for example by lamination.
The foam laver 123 may be used to provide a better grip for the abrasive
product 100, Further, the foam layver 120 may provide a steady and more
uniform pressure throughout the abrasive product surface 110, when the
abrasive product surface 110 is pressed against an object surface. Further
still, the foam layer 120 may comprise a porous structure enabling the layer
123 to absorb or convey liguids. Togeather with the openings 226, the foam
fayer 123 may be used for conveying water and swarl away from the surface.
Whan the product is used, the pressure used to hold the product 100 against
an obiect surface may vary. In particular, a product 100 comprising a foam
laver 122 and openings 226 may be arranged in a manner similar 1o a2 pump,
wherein the foam layer 123 may convey waler to and from the surface 110
through the openings 228, thereby flushing the surface 110 of the abrasive
product 100, The combination of a foam layer 123 and openings 226 may
thus be used for washing and cooling of the surface 110, YWhen the diameter
of the opening 220 is selecied such that loose abraded parlicles may be
conveved together with water, the arrangement may also provide a method
o keep the product surface 110 cleaner. The performance of the of the
cumping motion may be confrolled by selecting the thickness of the feam
layer 123. Tne foam layer 123 may, depending on the thickness of the foam
layer 123, keep various amounis of liguid. By increasing the thickness, the

foam fayer 123 may absord larger volumes of liguid than the structure of the

abrasive surface 1140,

Figure 8 presents a surface 110 of an abrasive product 100, The surface 110
comprises channels, wnich separale multiple abrasive zones 118. The
channels may be divided into channe! portions, such as first channe! portions
221 and second cnannel portions 222, The Tirst channe!l porlions 221 may
have a first transverse dimension td1, and the second channel portions 222
may have a second transverse dimension d2. The first transverse dimension
tdt may be a width wl, a length L1, as shown in Figure 10, or a height b, as
shown in Figure 7. The second transverse dimension tdZ may be a width w2,
a length L2, as shown in Figure 10, or a height h2, as shown in Figure 7. In
particular, the first channel portions 221 comprise first channel volumes 104,
168 and the second channel portions 222 comorise second channel volumes
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204, 208, which volumes may be determined from the respactive widih w1,
w2, length L1, L2 and height h1, hZ of the channel porlion 221, 222, Larger
cross-sectional areas  convey malerial and  fHuids  betler,  therefore
advantageously the transverse dimension 1, W2 may zalso be a two
dimensional area dafined as the width wi, w2 by height h1, h2 of the channel
portion 221, 222, For example, the widih w2 by height h2 of the channel
portion 222, defined as transverse dimension td2 and may be larger than the
width w1 by height ht of the channel portion 221, delined as transverse
dimension td1. The channel portions 221, 222 may preferably comprise
curvature. In particular, second channel portions 222 comprising curvature
are advantageous in retaining water on the abrasive surface 110, When the
surface 110 comprises a network of interconnected channel portions 221,
222 comprising curvature, the movement of water in a single direclion is
fimited by branching and curving channe! portions 221, 222, In this respadt,
the channel portion 221, 222 curvature refers to non-linear extension of the
channel portions 221, 222 along the length L1, L2 of the channel portion 221,
222, such as arching or bending. The curvature may also be angular, such as
short linear lengths interconnected in an angle. For example, the first channel
volumnes 10A and 10B are interconnected in an angle. it may e
contemplated, that adjacent first channel portions 221 interconnected in an
angle may together form a longer first channel portion 221 comprising
angularity. Figure 11 shows an example of a first channel portion 221
separating abrasive zones 118, where the first channel portions 221 are
arched and comprise curvature, Alternatively, the channel portions 221, 222
may be linear, but have a maximum linear lengih L5, as shown in Figure 12.

A limited linear length of channel portions 227, 222 reduces the rigsk of
interference stripes. Interference stripes may occour when an osciliating
apparatus 300 comprising an abrasive product 100 is free spinning and the
edge of the abrasive product 100 is pressed hard and kept on the same spot,
The oscillating abrasive product 100 may then start to actiike a shaft and get
a reciprocating movement in the pressed peripheral area. When the
reciprocal movement coincides with the direction of the linear channel
porfions 221, 222, stripes may be formed on the object surface. The risk Tor
interference may be reduced by providing channel poriions 221, 222
comprising nonlinear or curved forms. Advantageoustly, the second channet
portions 222 comprise a maximum linear length LS of less than 2.5 times an
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oscillation amplitude of an abrasive apparatus 300 competible with said
abrasive product 100, for example fess than 2.5 {imes 2.5 mm, or less than
2.5 times 5 mm, or {ess than 2.5 Himes 8 mm. In other words, the oscillation
amplitude of an apparatus 200 may be for example 2.5 mm, 5 mm, or 8 mm.
The oscillation may be in any direction. By having the linear length less than
2.5 times the oscillation amplitude of apoaratus 300, risk of interference may
Le reduced.

Advantageously, the channel portions 221, 222 are arranged on the surface
110 of the abrasive product 100 in a manner, which allows for flexibility and
coniormabiity. At the same time, an efficient flushing of abraded material and
retention of water is desired. This may be obtained by providing a backing
laver 1071 and forming multiple abrasive zones 118 supported by the backing
tayer 101, wherein each abrasive zone 118 is surrcunded by interconnected
channel portions 221, 222 having a transverse dimension @1, «d2 and the
channel portions 221, 222 comprise first channel portions 2271 with a first
transverse dimension W1 and second channel porticns 222 with a sscond
fransverse dimension 2 larger than the first transverse dimension id1
arranged o convey abraded material away from the surface 110. The
backing layer 101 may comprise one or more funciional fayers 102, 103, 104,
104, 105, 106, 107, 108 formed by die casting, exiruding, co-extruding or
injection moulding. Advantageously, the backing layer 101 may comprise a
propytene homopolymer or copolymer. The backing layer 101 may be
provided with recessed areas 201, 202 for conveying water or abraded
material away. The recessed argas 201, 202 and elevated areas 206 may be
obtained by continuous moulding of a structure on a flat functional layer 102,
103, 104, 104, 105, 106, 107, 108, filling an engraved structure of a rollar or
a calendared film with a coating media and bringing the flat functional tayer
102, 103, 104, 104, 105, 166, 107, 108, in contact with the filled engraved
surface and curing the coating. Advantagecusly, the coating may be cured
aimultaneously when bringing the flat functional layer 102, 103, 104, 104,
106, 106, 107, 108, in contact with the filled engraved surface. Allernatively,
the desired structure of recessed areas 201, 202 and elevated areas 206 on
the surface 110 may also be coaled on o the backing layer 101 by screen
printing methods. The position of the recessed areas 201, 202 on the backing
layer 101 may be arranged (o subsiantially coincide with the position of the
second channel portions 222, By having at least part of the recessed areas
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201, 202 beneath the second channel portions 222, the volume of the second
channel portions 222 may be increased. While the first channel portions 221
are advaniageous for flexibility, they may not alone suffice to flush the
surface 110. The second channel portions 222 may be arranged to suspend
water convey a mixture of water and abraded material and cool the abrasive
product surface 110,

In particular, the abrasive product surface 110 may comprise a network of
interconnected channel portions 221, 222, which defines an slementary
pattern. A non-imiting exampie of such a network comprising repeating
network patterns RNP2 is shown in Figure 13, where the interconnected
second channel portions 222 form repeating patierns KP4 of hexagonal
shapes. A non-limiting example of a repeating pattern RP4 s illustrated in
Figure 14, where the first channel portions 221 are connecied to the
hexagonal shapes formed by the second channet portions 222, defining &
network of interconnected channel portions 221, 222.

1o avoid sucking, and 1o obtain a good relation betwsen the abrasion cul rale
and efficient flushing, the proportion of the abrasive product surface 110 may
comprise abrasive zones 118 in the range of 40 % and 80% of the surface
110 area. Advantageously, at least 20% of the surface 110 area is free of
abrasive zones 118 to enable formation of a network of channel portions 221,
222 between ine abrasive zones 118, When over 80% of the surface 110
area is free of abrasive zones 118, the abrasion effect may diminish 1o levals
which are not sufficient. Further, if more than half of the abrasive product
surface 110 does not comprise an abrasive laver 111, the abrasive product
may wear down Taster than desired. In other words, advaniageocusly the total
area of the channel portions 221, 222 is in the range of 20% 1o 80 % of the
total area of the abrasive product 100. Most advantageously the total area of
the channel portions 221, 222 is in the range of 40% to 50 % of the total area
of the abrasive product 100, Whean designing the abrasive surface 110, the
use of an abrasive product 100 with an abrasive apparatus 300 should be
considered. A typical oscillation amplitude of an abrasive apparatus 300 used
with an abrasive product 100 is 2.5 mm, 5 mm, or 8 mm. The oscillation
amplitude plays a role in defining the optimal ranges of abrasive zone
dimensions, as well as the transverse dimensions of the channel portions
2271, 222, Further still, channel portions 221, 222 comprising linear length L1,
L2 or width w1, w2 equal t© or greater than the oscillation amplitude of an
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abrasive apparaius 300 increase the risk of linear interference. In other
words, ihe apperatus may begin o resonale or act as a shaft, which may
damage the object surface or cause defects in the abraded object surface.
To avoid this, the transverse dimensions td1, td2, advantageously the fength
L1, L2 or width wt, w2, of the channel portions 221, 222 should preferably be
fess than the oscillation amptitude of the abrasive apparatus 300 used with
the abrasive product 100, for example less than 2.5 mm, or less than 5 mm,
or less than 8 mm. In particular, the second channel portions 227
advantageously comprise a maximum linear length L5 of less than 2.5 times
the oscillation amplitude of an abrasive apparatus 300 usad with the abrasive
oroduct 100, Further, the use of a surface 110 comprising a network NT1,
wherain interconnecied channel portions 221, 222 define repealing units,
reduces the distance an abraded material has o travel, before it reaches a
channel portion 221, 222 For the same reason, o reduce linear interference,
the surface area of each abrasive zone 118 should also be considered. The
surface area of the abrasive zone may be In the range of 0.5 o 75 square
millimetres (mm?). Advantageously, when a grit size is in the range of 3 to 40
micromelres, the area of an abrasive zone 118 may be in the range of 0.5 10
35 square millimetres (mmz), such that the span of an abrasive zons 118 isin
the range of 2 to 6 millimelres. In other words, advantageocusly the abrasive
zone 118 surface comprises distances in the range of 2 o 6 millimeires.
Advantageously, when the gril size is in the range of 30 o 300 micromelres
the area of an abrasive zone 118 may be in the range of 15 1o 75 square
millimetres {(mm?).

it is desirable, that the abrasive product 100, in addition to comprising a
surface 110 which does not easily suck o the object surface an being able to
retain water sufficiently for precise and high guality abrasion results, could be
used in any surface direction with similar abrasion results. In other words, the
abrasion product 100 advantageously comprises a surface 110 which
enables unidirectional abrasion. This allows the use of the abrasive product
without any preferential surface direction. In designing the surface 110
structure, care should be taken 1o diminish non-abrading areas exdending
along the surface 110 in a linsar direction. For example, if channel portions
221, 222 continue In linear faghion without branching or intersections along
muttiple abrasive zones 118, parts of the object surface may be abraded less
or not at all, causing uneven abrasion resulls, such as ridges. Furthermore,
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such Hinear channel portions 221, 222 may not retain water as well as those
with curvature. Further, to improve the flushing of the abrasive surface 110
and conveying of abraded material, each increasing level of channe! portions
221, 222 may comprise a total volume at least equal to or iarger than the
previous tevel. The iotal volume in this context refers o the twilal cross-
dimensional surface area of the channel portions 221, 222 defined by the
transverse distances td1, 2 in two perpendicular directions, of which at
least one is S,. For example, the toial volume of the second channel portions
227 i3 at least the same or larger than the total volume of first channe!
portions 221, This improves the liguid flow characteristics of the channel
portions 221, 222, as each increasing lavel of channel portions is capable to
receive the volume of liguid contained in the preceding channe! portion level.

The sbrasive zones 118 may be provided by coating with a Kiss roll or an
engraved roll. By selecting the coaling weight suitably, the abrasive material
comprising the resin 112 and abrasive graing 113 may be limited to the
elevated surfaces 206 only. A suitable coating weight is defined such that the
abrasive material may be retained on the elevaled areas while cured. When
using & fiat backing layer 101, the abrasive product surface 110 comprising
the channel portions 221, 222 and abrasive zonas 118 may be formed by a
number of methods, such as coating by cylindrical rolls with engravings or
methods such as calendaring, gravure or intaglio printing or pressing.
Rotating methods may be advantageous, as the channel portions 221, 222
may form a repeating unil, which may be implemented by a cylindrical roll, for
example as a mirror Image. Acvantageously, the abrasive product surface
110 comprisas the channel portions 221, 222 and abrasive zones 118 may
be formed by a screen printing apparatus. Screan prinding may be used
form single layers or abrasive slurry layers. The screen printing may be used
o provide different types of shapes or pattern on the surface 110, The
shapes may comprise tex!, numbers or figures. For example, the pattern may
comprise product information, such as a narne, number, a barcode, grain
size, a logo or any combination of these. The name, number, barcode, grain
size, i6go or any combination of thase, referred to as information pattem”
may be divided into fragments by channel portions 221,222, The division of
the information pattern info smaller fragments according fo the channel
portions 221, 222 improves the behaviour of the information pailern in a
mannar similar o ine olher abrasive zones 118 surrounded by the channel
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porions 221, 222, Further, screen prinfing may also be used o provide a
surface 110 comprising repeating units. Alternatively, screen printing enables
printing of an abrasive layer 111 comprising adhesive zones 118 with a self-
sirilar shape. The screen printing method enables a simpie way o produce
patterns, which may be matched with the recessed areas 201 that may be
orovided on the backing laver 101.

Alternatively, methods like ink jef printing may be used for applying the resin
112, Ink jet printing may be used such that the resin 112 is printed on the
plevated areas 206 only. Advantageously ink et printing may be used to
matcn the position of the abrasive zones 118 on the slevated arsas 206,
Further, ink el printing may provide a method 1o obtain slevated areas 208
comprising abrasive zones 118 and leaving the channels 221, 222 frag of
adghesive 113, Furthermore, Ink jet printing may provide a method o obfain
abrasive zones 118 on a product surface 110 and leaving the recessed areas
207, 202 iree of adhesive 113, Further still, although  the ink jet printing may
pe used o print resin 112 over the entire surface 110, the recessed areas
201, 202 may be lgft unfilied. Advantageously the ink jet printing may be
wllowad by an  electrostatic coating of the abrasive grains 113, In
glectrostatic coating, majority of the abrasive grains 113 is deposited on
places where the fiald tension is highest. Cn a surface 10 comprising height
agviations, the highest field tension in general is on the slevated areas 206,

Recessed areas 201 malching the second channel portions 222 may be
orovided on the backing layer 101, The position of the recessed areas 201 on
the backing layer 101 may substantially coincides with the position of the
second cnannel portions 222 on the abrasive layer 111 fo increase the
volume of the channel portions 221, 222 and in particular the volume of sach
ncraasing level of channel portions, such as the second channel portions
222, In other words, the abrasive layer 111 may be deposited as abrasive
zones 118 on the elevated arsas 208 in order not to fill the recessed arsas
201 provided for channel portions 221, 222 on the backing layer 101, The
sbrasive layer 111 adjpined o the backing layer 101 may comprise the first
channel portions 221, the second channel portions 222 and multiple abrasive
zones 118, This is a convenient way o incraase the height b1, n2 of the
channsl porlions 221, 222, An allernative way to increase the haight hl, h2 of
the channel portions 221, 222 would be (o provide recessed areas 207 with
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more depth in the backing layer 101. However, the strength of the backing
tayer 101 may be reduced by the recessed areas 201, and increased depth
may require a backing layer 101 with increased thickness. This in turn may
lead to more material used for the backing laver 101, which mav increase the
production costs of the abrasive product 100.

Openings 226 may be provided on the recessed areas 201 on the backing
ayver 101 matching the position of the channel portions 221, 222 to improve
the flushing or removal of abraded material. Figure 15 shows an example of
an epening 226 comorising a length L3 and a width w3. Advantageously the
diameter of the openings 226 is large erzough to allow liguid and air 10 pass.
Furthermore, abraded material and water may thus be conveved through the
abrasive product 100 in the direction 8, also from the central paris of the
abrasive product surface 110, Advantagecusly, the surface 110 of an
abrasive product 100 may comprise openings 226 extending ihrough the
packing layer 101 and the abrasive layer 111 to convey abraded material
away. T he openings may comprise a maximum opening width w3 equal to
the second channegl width w2 and a maximum cpening length L3 equal to the
maximumn length L5 of the second channel portions 222, Altemnatively, the
openings 220 may comprise an opening width w3 equal W or less than the
width of the recessed area 116 and a maximum opening length L3 of ten
times the width of the width of the recessed arsa 202, 203. The openings 228
may be circular such that the cpening diameter is the opening widih w3, said
withth w3 being equal to the opaning lenglh L3, Advantagsously the opening
diameter is less than the oscillation amplitude of an abrasive apparatus 300.
The openings 225 may advantageousty be positioned such that they improve
the conveying of air, liquid, abraged material or dust from the abrasive
product surface 110 through the abrasive product 100, The openings 226
may be provided, jor example, when cutling the abrasive product from an
abrasive sheet or @ web, The openings 246 may comprise fengih L3 that is
arranged o be perpendicular to the length L1, L2 of a channe! parlion 221,
222, Openings 226 may be pravided such that some of the channel portions
are covared by the openings 226. waver, opanings are not needed on
sach repeating unit. The openings 226 may be perforated on the product
100, The perforation of the openings 226 may be made either before or after
the coating of the abrasive layer 111, The perforation, such as punching or
dis cuiling, may alse bg madse by iaser lighi. Laser light is an accurale
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method to provide the openings 226. Advantageousiy laser light may be used

to burn openings with desired length L3 and widih w3 and o match the

position of the openings 226 with the position of the channel portions 221,

222 and the recessad areas 202, 203, Advaniageously, the cpenings 226 at
5 least partly interact with the channeal portions 221 and 222 to improve the

ftushing or removal of liquids. Preferably the positions of the openings 226

may be matched with the paltern of the surface 110.

An abrasive product surface may comprise repeating units of abrasive zones
10 118, where repealing unit boundaries opposile o sacnh other may have
congruent curvature o form a complementary pair [o fit the repeating units
together in a pre-emptying manner. The phrase ” repeating unils of abrasive
zones 118" refers (o repeating units which may comprise abrasive zones 118
and thal the abrasive zones 118 may be surrounded by channel portions
15 221, 222, Advantageously, the abrasive zones 118 have congruent shapes in
order o oblain channel portions 221, 222 comprising substantially constant
widths. The repeating units may vary. Advantageously the repeating units on
ine abrasive product surface 110 comprise seli-similar or a2 congruent
shapes. The repealing unit may comprise an abrasive zone 118 separated by

20 channel portions 221, 222 from another repeating unil. The repealing units
may be provided, for example, by designing patlerns comprising congruent or
self-similar shapes. Congruent in here relers o figures or objects which have
the same shape and size. A mirror image of a shape may as well be used
when the Dasic gecometric shape is not symmetric. A mirror image of a shape

25 is also congruent to the original shape. Two congruent shapes can be

transformed into each other by isometric operations, such as a combination
of translations, rotations and reflections. Selft-similar shapes refer to shapes
which may differ in size but nol In shape. Fractals are self-similar pattems,
which may be exacily the same at every scale, or nearly the same at different

30 scales. Tessellated shapes refer (o shapad crealed by tessellation, where a
two-dimensional surface may be created by using the repetition of a
geometric shape with no overlaps and no gap. Tessellation and fractals are
advaniagecus in designing abrasive product swface 110 comprising
repeating units, and where lingar interference is to be avoided.

An abrasive product surface 110 comprising repealing uniis which may be
fitted together in a pre-emptying manner may be provided from a basic
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geomelric shape. The repeating unit boundary refers to a contact line
between two adjacent repealing units. In other words, the boundary is a
borderiine between two repeating units. The basic geomelric shape may be
substantially any kind of a geomelric shape comprising straight sides and
angles, such as a friangle, a quadrangle, a cross or a hexagon.
Advantageously the geomelric shape may comprise an even number of
sides, such thal each side has a pair comprising the same length. The basic
geomelric shape with angles may also be deformed 1o obtain congruent or
self-similar shape comprising curvalure. The phrase “pre-emplying mannar”
refers to the repeating units comprising a congruent shape providing the
repeating units with a capability 1o be fitted fogether such that the surface
110 may be entirely coverad by the repeating units.

Figures 16a to 167 present non-limiting examples of an abrasive product
surface 110 that may be provided on an abrasive product. It is advantageous
to create an abrasive zone 118 and channel portions 221, 222 by using
shapes denoted as repealing units RU1T that may be fitted together in a pre-
emptying manner for filling the whole surface 110 of the avbrasive product
100, The repeating unit RU1 may comprise an abrasive zone 118 separated
by channel portions 221, 222 from another repeating unit RU1. An abrasive
oroduct surface 110 comprising repeaiing units RUT which may be fitted
together in a pre-emplying manner may be provided from a basic geometric
shape SH1, an example of which is shown in Figure 16a. The basic
geomelric shape SH1 may be deformed, as presented in Figures 16a and
168b, where a nexagonal shape SH1 comprising an even number of sides
Al1, A12 with maltching linear lengths has been deformed by arching the
sides A11, A12. The sides A1, A12 are arched in a pairwise manner as
shiown in Figure16b, where each pair of sides A11, A12 with matching linear
lengths is deformed in a similar manner. The first side A12 of a pair is arched
outwards, while the second side A11 of the same pair is arched inwards in a
mirror image of the first side. This enables the tolal area of the gecmetric
shape 226 to remain the same, and provides a pair of two sides A11, A12
comprising congruent curvature. The procedure is then repeated to the
remaining pairs of sides. It is nol necessary for the basic geomelric shape
SH1 to be symmetrical. However, advaniageously the basic geometric shape
SH1 comprises an even number of sides A1, A12 forming pairs. Further,
two sides forming & pair have matching inear lengths, which may then be
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deformed o oblain congruent lines, which are complementary o each other.
Figure 16c shows a repeating unit RU1 formed of the deformed geomestric
shape SH1, where the space 220 for the channel portions 221, 222 may be
provided by carving. The carving is advantageously dene from the boundary
towards the centre of the deformed geomeatric shape SH1 such, that a
substantially constant width from the perimeter of the deformed geomelric
shape SH1 is deleted. This results to a first area REG1 in the centre of the
deformed geometric shape SH1 which may be used o provide the abrasive
zones 118, The second ares, denocted as space 220, may be used to form
the channel portions 221, 222 by adjoining multiple repeating units RU
formed of the deformed geometric shape SH 1 fogether in a pre-emptying
manner ieaving no gaps between the repeating units RU1. A repeating unit
RUT comprising a first area REGT forming an abrasive zone 118 and space
220 forming channel portions 221, 222 surrounding the abrasive zone 118 is
shown in Figure 16c¢. In Figures 16d and 18e, multiple repeating units RU
are adjoined together such that the repeating units RU1 boundaries are
facing each cother, leaving no gaps between the, repaating units RU1, and
showing the formation of channel portions 221, 222. Thesa multiple repeating
units U1 joined together may be denoted as a repeating pattern RP1, RP2.
Repeating patterns may be joined (o a repeating network pattern RNP1.

Alternative ways o provide the channel portions 221, 222 and the abrasive
zones 118 may be used. Figures 17a o 17e presant non-imiting examples of
an abrasive product surface 110 thaf may be provided on an abrasive
product 100, An alternative way 1o provide the channel porlions 221, 222 and
the abrasive zones 118 may be a shrinking methed, where the first area in
the centre of the deformed basic geometric shape SHZ may be oblained by
shrinking the deformed basic geometric shape SHZ such that the original and
shrinked deformed basic geomelric shape SHZ are concentric. However,
carving is advantageocus o provide channel portions 221, 222 comprising a
substantially constant channel width w1, w2. The deformed basic geomelric
shape SHZ may be seli-similar to the abrasive zone 118 inside the deformead
basic geometric shape SH1. The first area in the cenire of the deformed
basic geomelric shape SH2 may comprise the abrasive zone 118, A non-
limiting and examplary list of basic geometric shapes suitable for deformation
comprises hexagons, squares and rhombusas. Advantageously, an abrasive
product surface 110 comprises repeating units RU2 of abrasive zones 118,
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wherein the repeating unit RUZ boundaries opposite o each other have
congruent curvature to form a complementary pair 1o fit the repeating units
together in a pre-emplying manner o form repeating patterns RP3, RP4. The
repeating pattern RP3, RP4 may form a repeating network pattern RNP2Z, as
shown in Figure 17e. As the shape of the repeating units RUZ or the
repeating patterns RP3, RP4 may vary, also the shape of the formed
repeating network patiern RNP2. Advantageously the repeating units RUZ on
the aprasive product surface 110 comprise seif-similar or a congruent
shiapes. This enables multiple repeating units RUZ to be arranged in a pre-
emptying manner for filling the whole surface 110 of the abrasive product
100, as shown in Figure 17e.Repeating units RU2 comprising a pericdic
shape, a seff-similar shape, a fractal pattem or a tessellation may be used for
this purpose. An example of a network of repealing network patiemns RNP1
comprising curvature is shown in Figure 167, which also is an example of a
natwork comprising a tessellation.

in particular, repeating patterns RP1, RPZ may comprise different amounts of
repeating units RUT such ihat the repeating network patiermn RNPT may be
provided with different patiern, as shown in Figures 16d, 16e and 16f.
Further, the repeating pattern RP2 may be the base for the repeating network
patiern RMP1 such that the surrounding space 220 of the repealing pattern
RFPZ may be made wider 1o form the wider channel 222 in the repeating
network patiern RNP1.

Figures 17a — 17e show a non-limiling example where another basic
geomelric shapeSHZ comprising an even number of sides A13, A14, with
matching iinear lengths may be fitted together in a pre-emplying manner o
provide repealing units RUZ withoul deformation of the basic geometric
shapes SHZ. In Figure 17a, a rhombus is used as a basic geomestric shape
BHZ As shown In Figure 17b, the carving of the rhombus may be dong in a
similar manner as for other basic geomelric shapes, and is advantageously
done from the boundary towards the centre of the rhombus such that a
substantially constant width from the perimeler of the rhombus is deleted. In
a manner simifar to the carving showed in Figure 16¢, the carving of the
rhombus, too, resulis to a first area REG1T in the cenire of the rhombus which
may be used o provide the abrasive zone 118 and a perimeter, denoted as
space 220, surrounding the first area REG1, which perimeler may form



ey
(]

-

on

20

25

30

W 2147131936 POT/FIIGI3/6502106

38

channel portions 221, 222. Thus formed repeating unit RU2  may be
adioined o other congruent repeating units RUZ in a pre-emplying manner
to form an repeating patiern RP3, RP4 comprising a hexagonat shape, as
shown in Figures 17c and 17d. By continuing to fill the abrasive product
surface 110 with the repeating unitsRUZ in a pre-emptying manner, a
repaating network patiern RNPZ2 comprising a self-similar shape (o the
repaating pattern RP4 may be formed, as shown in Figure 17e. Finally, a
network comprising the repeating network patterns RNF2 may be formed, as
snown in Figure 17e. in particular, the repeating pattern RP4 and the
repeating network patiern RNP2 have the same hexagonal shape at different
scales, and the channel portions 221, 222 may comprise volumes which
increase respeciively at different scales. This is an advantagsous way {o
obtain an abrasive product surface 110 with repeating unils and repeating
network patierns comprising self-similar shapes at different scales.

Figures 18a — 18¢g show another non-imiting example where a basic
geometric shape SH3 comoprising an even number of sides A1, AZ, B1, B2
with matching linear lengths may be fitted together in a pre-emptying mannar
to provide & repeating unit RU3. In Figure 18a, & rhombus is used as a basic
gecmelric shape SH3. The rhombus comprizes four sides A1, AZ, B1 and
B2, of which A1 and B1 form a first pair and A2 and B2 form a sscond pair of
sides. Each pair has sides comprising egual lengths. In other words, the
tength of A1 equals the length of B1, and the length of A2 equals the length
of B2, Each side A1, AZ, B1 and B2 may have the same length. Figure s18b
and 18¢ show how the sides A1, AZ, B1 and B2 are deformed by arching
them in a pairwise manner. For each pair, tnhe first side A1, A2 of the pair is
arched outwards, while the second side B1, B2 of the same pair is arched
inwards in a mirror image of the first side A1, A2, This enables the total area
of the basic geomelric shaps SH3 lo remain unchanged, and provides a pair
of two sides A1, B1 and AZ, B2 comprising congruent curvature. For a
geometric shape comprising mors than four sides, the procedure may be
repeated to each pairs of sides with maiching linear lengths. As shown in
Figure 18c, the procedure rasulis fo deformed basic geomeatric shape SH3
comprising curvature. Advantageously each pair is arched in equal amounts,
which leads to each side A1, AZ, B1 and B2 comprising congruent shapes.
Therefore, as shown in Figures 18d and 18e, the repealing unit RU3
provided by deforration of a rhombus may be adjoined to other congruent
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repeating units RU3 in a pre-emplying manner o form a repeating patiem
RP5, as shown in Figure 18e. By continuing to fill the abrasive product
surface 110 with the repeating units RU3 In a pre-emplying manner, ancther
repeating pattern RP8 andfor a repeating network patiern RNP3 may be
formed, as shown in Figures 18F and 18g. Finally, a network of repeating
network patierns RNP3 may be formed, as shown in Figure 81, interestingly,
the shape of the repeating patiemn RPS is self-similar to the repeating unit
RU1 showed in Figure 18¢. In particular, when the repeaiing patiern RP5 and
repeating unit RUT have the same size, they have a:ongment shapes, and
could be adjpined together in a2 pre-emptying manner. This would lead o a
network ke RNP3 shown in Figure 18g but with a different configuration of

channel porfions 221, 222 in the natwork.

A non-limiting example of a repeating networkc pattern RNP4 comprising
angularity is shown in Figures 1%a to 19e, which aiso s an example of a
network 4:®mprising a fractal like pattern. in this example, a cross may be
used as a basic gecsmelric shape SH4 o oblain a repeating unit RU4, The
basic geomelric shape SH4 and repeating unit RU4 may comprise the sama
shapa. The basic geomelric shape 5H4 is simitar to the rapeating patiern
RPY7 and to the repeating network pattern RNP4. In this case the network is
rmed by joining repeating patterns RPB togsether in a pre-emplying manner.
in g}arzzcu%ar, the repeating pattern REP8 s formed of a five adicined units of
the repeating oattern RPY. Respectively, the repeating pattern RP7 is formed
of a five adjoined repeating units RU4, showing the fractal behaviour of the
network comprising repeating units RU4. Another example of a network of
repeating network pattern RNPZ comprising engularity is shown in Figures 13
and 14, which are also an axampie of a network comprising fractal behaviour.
The repeating network pattern RNP2Z comprises a repeating patiern RBP4 of
haxagonal shapes, which nexagonal shapes may be found In a smaller scale
inside the repeating pattern RP4. Angularity may in this context be
sontemplated as a special example of curvature to avold linear interferance.

Figures 20a o 207 show a further non-imiting exampls, where a squars
comprising an even number of sides with matching linear lengths is used as
a basic geomeir%c shape oHE which may be deformed and adipined ©
congruent shapes in a2 pre-emplying manner o provide a network comprising
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a repeating network pattern RNPS further comprises repeating units RUS and
repeating patierms BP9, RP16.

Figures 21a 1o 21e show a still further nondimiting example, where 2
symmetrical hexagon comprising an even number of sides with matching
linear lengths is used as a basie geomelric shape SHE, which may be
adjpined to congruent shapes in a pre-emplying manner (o provide a network
comprising repealing units RUS and repeating patiern RP12 and repeating
pattern RP11. The repeating network patiern RNF6 comprises a shaps,
which is similar in a smaller scale inside the repeating pattern RP12. Further,
the repsalting natwork pattern RNFG may be adjoined o congruent shapes.

Figure 22 shows a still further non-limiting example, whare a non-symmatrical
hexagon comprising an even number of sides is used as a basic geometric
shape SHY. The sides may be deformed by arching them 1o obiain 3
repeating unit RUY, in a palrwise manner similar o what has been desoribed
in the example shown on Figures 18a (o 18g. The repeating network pattemn
HNPY comprises a repealing pallemn RP14. The repeating pattern RP14 may
comprise two, three or more of repealing pallerns RPE13 adjeined togather in
a pre-emplying manner.

The examples describsd in the Fgures 15 o 22 may be used as
embodiments. in addition the examples described above provide a method ©
obtain an abrasive product 100 comprising providing a backing layer 101 and
forming repeating units RUM, RUZ, RUS, RU4, RUS, RUS, RU7Y of abrasive
zones 118 on the backing layer 101, where the repeating unit R, RU2Z,
RUSZ, Rud, RUS, RUG, RUT boundaries opposite to each other have
congruent curvature to form a complementary pair t© it the repeating units
U, RUZ, RUS, RU4, RUS, RUg, RUT ogether in a pre-emptlying manner.

Advantageously & guadrangle, such as a sgquare or a rhombous, 2
symmetrical hexagon or a symmetrical cross may be used as a basic
geometric shape SH1, 8H2, SH3, SH4, SHE, 8HS6 for obtaining an repealing
unit RUT, RUz, RU3, RU4, RUS, RUS without deforming the shape.
However, the geometric shape SH1, SHZ, SH3, SH4, SHE, SHB, 8HY may
pa deformed. The repesting units RU1, RU2Z, RU3, RU4, RUS, RUg, RUY

may be adjoined © congruent repeating units RU1, RUZ, RU3, RU4, RUS,
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RUS, RUY and fitted together in 2 pre-emptying manner 1o provide a network
of repeating patterns RP1, RP2, RP3, RP4, RP5, RPG, RP7, RP8, RPY,
RP10, RPFH, RP12, RP13, RP14 comprising curvature. In parlicular, the
same shapas could be oblained by using, for example, a circle as &
geomelric shape and dividing the perimeter of the circle to an aven number
of equal lengths fo be deformed. The shape of a repeating unit KU1, RUZ,
RUS, RU4, RUSL, BRUG, RUY may be obtained in multipie ways. The carving
enables formation of channels, which may be connecled to each other. The
sell-similar shapes further provide a convenient way to form channe! portions
224, 2272 comprising different widths w1, w2, such as first channal widths wi
and second channel widths w2, Further, a substantially constant width w1,
we of a channel portion 221, 222 may thus pe oblained. By providing the
packing layer 101 with recessed areas 201, 202, 203 maiching the abrasive
product surface 110 patiern, the broader second cnannal portions 222 may
also be made deeper, resulling t© an increased volume in the second
channai portions 202, The design of channea!l portions with increasing levels
and volumes may also be advantageous o conveay loose abrasive grains 113
detached from the abrasive layer 111 efficiently away. When such detached
abrasive grains 1132 are not removed, they may lead o scralching the object
surface. In parficular, while the iImproved volume ratios of the channsl
porfions 221, 227 may remove abrasive material efficiently, the non-inear
axtension of the channel portions 221, 222 also provides an improved way of
retaining water used in wet abrasion. in general, the network NT1 of
interconnacted channel porticns 221, 222 may defines a repealing patlemn
HET, RPE RPG, RBP4, RP5, RPG, BRPY7, RP8, RPY, KP10, RP11, RP12,
RP13, RP14. By a substantially constant width wi, w2 of a channeal portion
221, 222 it s meant that the repsating unit RUT, RUZ, RU3, RU4, RUS, RUG,
=UY is congruent, but the carving of the space 220 may be performed boih
on the repeating unit and on the repeating patlerns KPP, kP2, RP3, R4,
RIS, BRPE, RP7, RPE, RPY, BP0, RPH, RP12, RP13, RP14. This provides
a convanient method to obltain both dirst channeal portions 221 and second
channel portions 222, The widih w2 of a channel porticn 222 in & larger level
or scale of fractality may be widened by positioning the repeating patlerns
RiP1, RPZ, BP3, RiP4, RP5, RPo, RP7, RPE, RPY, RP10, HP11, RBRP12,
RP13, RP14 more apart from gach other. Howaver, when using ltesseliated

shapes where the repeating unit may not symmetrical or comprises
curvaiure, the carving of the space 220 may be performed on repealing
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patierns RP1, RPZ, RP3, RP4, RP5, RP6, RP7, RP8, RPO, RP10, RP11,
RP12, RP13, RP14 designed as the largest patterns surrounded by channel
oorlions 222 by carving inside the repeating pattern, Therefore the width wt,
w2 aiong the channel portion 221, 222 may vary in the range of 0 to 30% of
the mean width of the channel portion 221, 222,

For the person skilled in the art, it will be clear that modifications and
variations of the products according to the present invention are perceivable.
The drawings are schemalic. The parlicular examples described above with

reference o the accompanying drawings are fustrative only and not meant
o Himit the scope of the invention, which is defined by the appendead claims.
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Numbered items

2.1, An abrasive product 100 comprising a surface 110 with multipte abrasive
zones 118 supported by a backing layer 101, sach abrasive zone 118
surrounded by interconnecied channel portions 221, 222 having a transverse
dimension 1d1, td2, characterized in that the channel portions 221, 222
comprise first channel portions 221 with a first transverse dimension td1 and
second channel portions 222 with a second fransverse dimension td2 larger
than the first frangverse dimension td1.

2.2. The abrasive product 100 according to numbered item 1, comprising
more than two channel portion 201, 202 levels increasing in transverse
dimeansion.

2.3. The abrasive 100 product according to numbered item 1 or 2, wherein
the iransverse dimension td1, W2 is substantially constant throughout the
channel portion 201, 202,

Z2.4. The abrasive product 100 according to any of the numbered items 1 fo 3,
whersin the transverse dimension td1, W2 is width w1, w2 by height h1, h2.

2.5. The abrasive product 100 according (o any of the numbered items 1 to 4,
wherein the packing layer 101 is exdruded, die cast or injection moulded and
comprises first channel porlions 221 with a first transverse dimension fd1
arranged o improve the abrasive product 100 flexibility.

2.8, The abrasive product 100 according o any of the numbered items 1 to 5,
wherein second channel portions 222 comprise curvature o aveid linear
interference.

2.7. The abrasive product 100 according o any of the numbsared items 1 10 6
wherein the second channel portions 222 cornprise a maximum linear length
LB of less than 2.5 times an gscillation amplitude of an abrasive apparatus
300 compatible with said abrasive product 100, for less than 2.5 times 2.5
mim, or less than 2.5 times 5 mm, or less thar 2.5 times 8 mm.

¥
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2.8. The aprasive product 100 ascording t© any of the numbered items 1 10 7,
wherein the second channel portions 222 define a network NT1 of
interconnected channel portions 221, 222.

2.9. The abrasive product 100 according to numbered item &, wherein the
network NT1 of interconnected channel portions 221, 222 defines a repeating
pattern RP1, RP2, RP3, RBP4, RP5, RPB, RP7, RP8, RPY, RP10, RP11,
RP12, RP13, RP14.

2.10. An abrasive product surface 110 comprising repeating units RU1, RUZ,
RUS, RU4, RUS, RUG, RUY of abrasive zones 118, characterized in that
repeating unit RU1, RUZ, RU3Z, RU4, RUS, RUS, RU7Y boundaries coposite (o
each olher have congruent curvature to form a complementary pair to fit tha
repeating units RUT, RUZ, RUZ, RU4, RUS, RUS, RU7Y fogether in a pre-
emplying manner.

Z2.11. The abrasive product surface 110 according to numbered item 10,
whearain multiple repeating units RUT, RU2, RU3, RU4, RUS, RUB, RU7 are
arranged in a pre-emplying manner for filling the whole surface 110 of the
abrasive product 100.

212, The abrasive preduct surface 110 according to numberad item 10 or
11, wherein the repeating units RUT, RU2Z, RUZ, RU4, RUS, RUB, RUY
comprise self-gimilar or a congruent shapes.

2.13. The abrasive product 100 according to numbered itemn 1, wherein the
area of an abrasive zone 118 is in the range of 0.5 to 75 mm2, and wherein
the total area of the channel portions is in the range of 20 1o 50 % of the total
area of the abrasive product 100.

2.14. The abrasive produst 100 according to numbared item 1 or 10, wherein
the abrasive zones 118 have congruent shapes.

2.15. The abrasive product 100 according o numbered item 10, wherein an
abrasive layer 111 adjpined {o the backing layer 101 comprises the first
channel portions 221, the second channel portions 222 and multipie abrasive
zones 118,
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2.16. The abrasive product 100 according e numbered item 1 or 10, whereain
recessed areas 201, 202, 203 malching the second channet portions 222 are
provided on the backing layer 101,

217, The abrasive product according 10 numberad item 16, wherein the

position of the recessed areas 201, Z02, 203 on the backing iayer 101

substantially coincides with the position of the second channel portions 222

on the abrasive layer 111 to increase the volume of the second channel
10 portions 202.

2.18. The abrasive product 100 according o numbersd item 1 or 10,

COmprising openings 226 exiending through the backing layer 101 and an
aprasive layer 111 with a maximum opening widih w3 equal to the second

..
&n

channel width w2 and a maximum opening length L3 equal 1o the maximum
lengih L5 of the second channegl portions 222.

2.18. The abrasive product 100 according o numbered item 1, wherein the
sacond channel portions 222 are arranged o suspend waler, convey a

20 mbdure of water and abraded material and cool the abrasive product surface
110,

2.20. The abrasive product 100 according o numberad item 1, comprising a
flexible abrasive product.

2.21. The abrasive product 100 according o any of the numberead items 1 o
20, comprising a feam layer 122 allachad o the backing layer 101 to convey
air or Hguid.

30 2.22. The abrasive product 100 according o numbered ifem 21, wherein the
openings 226 are in contact with the foam layer 123 to convey air, liguid or
abraded material Detwaen the foam layer and lhe abrasive product surface
110.

Ll
i

2.23. An apparatus 300 comprising an abrasive product 100 according to any
of the numbered items 1 o 22,
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2.24. Use of an abrasive product 160 according to any of the numbered items
110 22 with a fluld comprising water to convey abraded material away.

2.25. Use of an abrasive product 100 according to any of the numbered items
1 1o 22 iy an apparaius 300 for machine abrasion.

2.26. A method to obtain an abrasive product comprising
~ croviding a backing layer 101, and

forming multiple abrasive zones 118 supported by the backing layer
101, characterized in that each abrasive zone 1418 is surrounded by
interconnected channel portions 221, 222 having a transverse  dimension
i, W? and the channel portions 221, 222 comprise first channel portions
227 with a first transverse  dimension 1 and second channel portions 222
with a second fransverse  dimension 2 larger than the first fransverse
dimension td1.

2.27. Amethed (o obtain an abrasive product 100 comprising

- providing a backing layer 101; and

- forming repeating units RU1, RUZ, RUZ, RU4, RUS, RUS, RU7 of
abrasive zones 118 on the backing laver 101, characlterized in that the
repeating unit RUT, RUZ, RUS, RU4, RUS, RUB, RUY boundaries opposite fo
each olher have congruant curvature 0 form a complementary pair to fit the
repeating units RU1, RUZ, RU3, RU4, RUS, RUG, RU7Y together in a pre-
emplying manner.

2.28. The method according fo numbered item 26 or 27, wherein the backing
tayer 101 comprises one or more functional layers 102, 103, 104, 104, 105,
106, 107, 108 formed by die casting, extruding, co-extruding or injection
moulding.

2.28. The method according to numbered item 26 or 27, further comprising
increasing the surface tension of the backing layer 101 by a corona
traatment.

2.30. The method according o numbered itam any of the numbered items 26
o 29, further comprising applying a friction coating to a second side 108 of
the backing layer 101
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2.31. The method according to any of the numbered items 26 to 20, further
comprising providing the backing layer 101 with recessed areas 201, 202,
203 for conveying water or abraded material away.

2.32. The method according 1o any of the numberad items 28 to 31, further
comprising arranging the position of the racessed areas 201, 202, 203 on the
backing layer 101 substantially coincide with the position of the second
channel portions 222 o increase the volume of the second channel portions
10 222

2.33. The method according to numbered item any of the numberad fems 26
to 32, further comprising forming openings 226 extending through the
backing tayer 101, the openings 226 positioned on recessed areas 201, 202,

15 203 and comprising an opening width w3 equal to or less than the widih of
e recessed area and a maximum opening length L3 egual to the maximum
length LS of the second channe! portions 202,

2.34. The method according to numberad em any of the numbered flems 26

20 i 33, wherein the backing layver 101 comprises a  polypropylens
homopolymear, a random copolymer of propylene and ethyiene or a propylens
and an alkene, a block copolymer of propylens and ﬂthy!pm ar alternativety
propyiene and an atkene

e
h

2.35. The method a{:cordir;g o any of the numbered lteams 28 o 34, whersin
a functional layer 102, 103, 104, 104, 105, 108, 107, 108 comprises an
adnesion promoting compound selected from the group consisting of high
density ethylane copolymer, low density ethylene copolymer, ethylene-bulyl
acrylate =BA copolymer, ethyiene vinyl acetate EVA copolymer, ethylens
30 methyl acrylate EMA copolymer, ethylene butyl acrylate EBA copolymer, 2-
ethyl hexyl acrylate ZEHA wpo ymer, athyleng acryiic ester terpolymer where
the acrylic ester type 18 a metnyl, eihyl or butyl acrylate, sthviene viny
acetale terpolymer where the acrylic ester type is a methyl, ethyl or buty!
acryiate.
35
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2.36. The method according to numbered item any of the numbered items 26
o 35, further comprising providing the backing laver 101 with elevated areas
206.

5 2.37. The method according to numberad item 36, wherein the elevated
areas 206 are provided by calendaring the surface of the backing layer 101,

2.38. The method according to numbered item 36, wherein the slevale
areas 200 are provided by applying an abrasive coating on a backing layer
10 101.

2.38. The method according o numbered ilem 36, whersin the elevated

areas 206 are provided by calendaring the surface of the backing layer 101

and applying an abrasive coaling on a calendared backing layer 101 surface.
15

2.40. An abrasive product 100 oblained according to any of the numberad

Hems 26 (o 38,

4.1, An abrasive product 100 comprising an abrasive layer 111 adicined o
20 one side of a backing layer 101, said backing layer 101 comprising at least
two funclional layers 102, 103, 104, 104, 105, 108, 107, 108.

4.2, An abrasive product 100 comprising a backing layer 101 with a first side

107 and a second side 108, characterized in that an abrasive layer 111 is
25 adjoined to one side of a backing layer 101 comprising polypropylens.

4.3, The abrasive product 100 according to numbered item 2, wherain the

polypropylens is a polyprooylene homopolymer, a random copolymer of

orapylene and ethviene or a propyiene and an alkens, a block copolvmer of
30 propylene and ethylene or alternatively propylene and an alkens.,

4.4, The avrasive product 160 according to numbered item 2 or 3, wherein
the backing layer 101 comprises one or more functional layars 102, 103, 104,
104, 105, 106, 107, 108.
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4.5. The abrasive product 100 according o any of the numbered items 1 1o 4,
having a functional layer 102, 103, 104, 104, 105, 108, 107, 108 comprising a
copolymer of ethylene comprising carboxyl functionality.

4.8, The abrasive product 100 according to any of the numbered items 1 to 5,
having a functionai layer 102, 103, 104, 104, 105, 106, 107, 108 comprising
adhesion promoting compound sslecled from the group consisting of high
density ethvlens copolymer, low densily ethviens copolymer, ethylene-butyl
acrvlate EBA copolymer, ethylene viny! acetate EVA copolymer, ethylene
methyi acrylate EMA copolymer, ethylene butyl acrviate EBA copolymer, 2-
ethyl hexyl acrylate 2EHA copolymer, ethylene acrylic ester terpclvmer where
the acrvlic ester type is a methyl, ethyl or butyl acrylate, ethylens vinyl
acetate terpolymer where the acrylic ester type is a methyl, ethyl or butyl
acrylate.

4.7. The abrasive product 100 according to numbered item &, where the
adhesion prometing compound 8 selected from the group consisting of acid
copolymear, sodium ionomear, zinc ionomer, or other metal ionomers such as
Surlyn ionomers.

4.8, The abrasive product 100 accerding fo any of the numbered items 1o 7,
wherein the backing layer 101 is formed by extrusion, co-extrusion, injection
moulding or lamination.

4.8, The abrasive product 100 according t© numberad item any of the
numbered ftems 1 to 8, wherein the backing layer 101 is formed by dig
casting to diminish crientation of the backing laver 101 in machine diraction
or fransverse direction.

4.10. The abrasive product 100 according to numbered dem any of the
numberad items 1 o 9, wherein the backing layer 101 comprises a
substantially symmetrical tensile strengih in the range of 1600 t© 5000
N/mm2 in both maching and transverse diraction.

4.11. The abrasive product 100 according to numbered item any of the
numbered items 1 to 10, wherein the backing layer 101 comprises a
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substantially symmetrical bending stiffness in the range of 50 to 300 Nm in
both maching and transverse direction.

4.12. The abrasive product 100 according to any of the numberad items 1 to
11, wherein the backing layer 101 comprises polypropylene in the range of
20 1o 100% of the total polymer weight of the backing layer 101.

4.13. The abrasive product 100 according to any of the numbered items 1 o
12, wherein the abrasive layer 111 comprises a substaniialy single layer of
abrasive grains 113.

4.14. The abrasive product 100 according to any of the numbered items 1 lo
13, wherein the backing layer 101 is waterproof,

4.15. The abrasive product 100 according o any of the numbered items 1 io
14, wherein the backing layer 101 comprises recessed areas 201, 202, 203
for conveying water or abraded material away from the abrasive product
surface 110.

4.16. The abrasive product 100 according to numbered itlem any of the
numberad items 1 to 15, wherain the abrasive fayer 111 comprizes channel
portions 221, 222 for conveying water or abraded material away from the
abrasive product 100 surface 110.

4.17. The abrasive product 100 according to any of the numbered items 1 o
16, comprising openings 226 extending through the backing layer 101, the
openings 226 posilicned on the recessed areas 201, 202, 203 and
comprising an opening diameter less than the oscillation amplitude of an
abrasive apparatus 300.

4 18. The abrasive product 180 according to any of the numbered Hermns 1 1o
17, comprising a foam layer 123 attached to the backing layer 101 to convey
air or tquid.

419, The abrasive product 100 according to numbered item 18, comprising
openings 226 extending through the backing layer 101, wherein the openings
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226 are in contact with the foam layer 123 to convey air, liquid or abraded
material between the foam layer 123 and the abrasive product surface 110,

4.20. An apparatus 300 comprising an abrasive product 100 according to any
of the numbered ltems 1 10 19,

4.21. Use of an abrasive product 100 according to any of the numbered items
1 1o 18 with a fluid comprising waler to convey abraded material away.

4.22. Use of an abrasive product 100 according to any of the numbered items
110 189 in an apparatus 300 for maching abrasion.

4.23. A method to obtain an abrasive product 100 comprising

oroviding a backing layer 101 comprising one or more functional layers 162,
103, 164, 104, 105, 106, 107, 108

adioining an abrasive layer o one sids of the backing layer 101

i,

]
101 is formed by exirusion, co-extrusion, injection moulding or lamination

24 The meined according 1o numbered item 23, wherain the backing layer

4.25. The method according o numbered item 23 or 24, whersin the
functional layer 102, 103, 104, 104, 105, 106, 1067, 108 comprising a
copolymer of ethylene comprising carboxyl functionality,

4.26. The method according 1o any of the numbered itemns 23 1o 25, further
comprising increasing the surface tension of the backing layer 101 by a
corana, plasma or flame treatment.

427 The method according o any of the numbered items 23 1o 26, further
coraprising applying a friction coating © a second side 108 of the backing
layer 101,

4.28. The method according o any of the numbered ilems 23 o 27, furiher
comprising providing the backing layer 101 with recessed areas 201, 202,
203 for conveying waler or abraded material away.
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4.25. The method according to any of the numbered items 23 {0 28, wherein
the backing laver 101 comprises a polypropylensg homopolymer, a random
copolymer of propylene and ethvlene or a propyiene and an alkeng, a block
copolymer of propylene and sethylene or aliernatively propylene and an
alkene.

o

4.20. The method according (o numbered itern any of the numbered ilems 23
o 29, wherein a functional layer 102, 103, 104, 104, 105, 106, 107, 108
comprises an adnesion promoting compound  selected from the group

10 consisling  of high density  ethylene  copolymer, low density  ethylene
copolymer, ethyiene-bulyl acrylate EBA copolymer, elhviene vinyl acetaie
VA copelymer, ethylene methyl acrylate &MA copolymer, ethylene butyl
acrylate E8A copolymer, Z-ethyl nexyl acrylate Z2EHA copolymer, ethylena
acryhic ester terpolymer where the acrylic ester type is a meihyl, ethyl or butlyl

15 acryiate, ethylene vinyl acelate terpolymer where the acrylic ester type i3 a
meihyl, ethyl or butyl acrylate.
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Claims:

i. A Hexible abrasive product surface comprising repsating units of abrasive
zones surrounded by channel portions, wherein repeating unil boundaries
opposile o each other have congruent curvature o form a complemantary
pair to fit the repeating units together in a pre-emplying manner and the
channel portions comprise first channel portions with a substantially constant
first channel width and second channel portions with a substantially constant
second channel width atong the channea! portion length.

2. The abrasive product surface according to claim 1, whereln mulliple

repealing units are arranged in a pre-emplying manner for Hiing the whole

surface of the abrasive product,
3. The abrasive product surface according {o olalm 1 or 2, wherein the
repeating units comprise seli-similar or a congruent shaoss.

4. The abrasive product according to claim 1, wherein the abrasive zones
have congruent shapes.

5. the abrasive product according to claim 1, further comprising a backing
taver, whereln the abrasive zones are supported by the backing layers, and
an abrasive layer adjoined o the backing fayer and comprising the first

channel portions, the second channel porfions and multiple abrasive zones.

6. The abrasive product according o claim 5, wherein recessed areas
matching the second channel pertions are provided on the backing layers.

7. The abrasive product aceording o daim 8, wherein the position of the
recessed areas on the backing layer substantially coincides with the position
of the second channel portions on the abrasive layer to increase the volume
of the second channel portions.

8. The abrasive product according to claim 3, comprising openings extending
through the backing laver and an abrasive laver with a maximum opening
r g
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width equal fo the second channel width and a maximum opening length
squatl to the maximum length of the second chanm&i portions.

9. The abrasive product according o any one of claims 5 to 8, comprising a
foam layer atlached o the backing layer o convey air or iguid.

10. The abrasive product according to claim 8, wharsin the openings are in
corntact with the foam layer fo convey ai, liquid or abradaed maierial between
the foam laysr and the abrasive product surface.

1. An apparatus comprising an abrasive product according fo any of the
claims 1 o 10,

12. Use of an abrasive product according o any of the claims 1 to 10 with a
Huid comprising water to convey abraded material away.

13, Use of an abrasive product according to any of the clafims 1 1o 16 in an
apparatus for machine abrasion.

4. Acmethed to obiain an abrasive product, the method comprising

- providing a backing layer; and

- forming repeating units of abrasive zones surrounded by channel
portions on the backing layer; wherein the ropeating unit boundaries
opposiie o each other have congs"uem curvature fo form a
compismeniary pa%%* to fit the repeating unifs fogether in a pre-
empltying manner and the Lhannu portions comorise first channsl
portions with a substantially constant first channel width and secon
channel portions with a substantially constant second channel width
along the channel portion length.

. The meihad according to claim 14, wherein the backing layer comuprises
one or more functional layers formed by die casting, extruding, co-sxiruding
o injection moulding.
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16. The method according o olaim 14 or 18, further comprising increasing
the surfsce fension of the backing layer by a corona, plasma or flams
treatment.

17. The method according to any of the claims 14 1o 16, further comprising
applying a friction coaling (o a second side of the backing layer.

£

vy of the clalms 14 o 17, further comprising

&

18, The method according 1o
providing the backing layer with recessed areas for conveying water or
abraded material away.

»:

19. The method according (o any of the claims 14 to 18, further comprising

arranging the posilion of the recessed areas on ihe backing layer
ubstantiaily coincide with the position of the second channel portions fo
increase the volume of the second channel poriions

20. The method according o any of the claims 14 to 19, further comprising
forming openings exlending through the backing layer, the openings
nositionad on recessad areas and comprising an opening width equal o or

ess than the widlh of the recessed area and a maximum opening lengih
aqual to the maodmum length of the second channel portions

21, The msthod according to any of the claims 14 © 20, wherein the backing
layer comprises a polypropylens homoepolvmer, a random copolymer of
propylene and ethvlena or a propyiens and an alkene, a block copolyrner of
propytene and ethyiene or alternatively propylene and an alkene.

272, The method according to any of the claims 14 to 21, wherein a funclional

i

ayer comprises an adhesion promoting compound selected from the group

congisting of high density sthvlene copolymer, low density ethylens
Copoéw'ﬂ%? ethylene-butyl acryiate (EBA) copolymer, ethylene vinyl acelale

Ay copolymer, ethylens methyl acrylate (EMA) copolymer, ethylene butyl
acryiate (EBA) copolymer, 2-thyl hexyl acryiate (2EHA) copolymer, sethylene
acrylic ester terpolymer where the acrylic ester type is a methyl, sthyl or butyl
acryiate, ethylens vinyt acelale terpotymer whera the acpviic ester type is a
meilyl, ethyl or bulyl acryiate.
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23. The method according to any of the claims 14 to 22, further comprising
providing the backing layer with elevated aress.

24, The method according to clalm 23, wherein the elevaied arsas are
provided by calendaring the surface of the backing layer.

25, The method according lo claim 23, wherein he elevated areas

)
&)

provided by applying an abrasive coaling on a backing layer.
26. The methed according o claim 23, wherein the elevaled arcas are
provided by calendaring the surface of the backing iayer and applying an

abrasive coating on a calendared backing layer surface.

27. An abrasive product ebtained according to any of the claims 23 1o 258,



