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(54) AN ELASTIC POLISHING COMPOSITE TOOL

(57) For achieving an optimal polishing result proc-
ess it is suggested to provide an elastic polishing com-
posite tool (100) in such a way that it comprises an ad-
hesive layer (10) comprising thermoplastic polyurethane
and a release paper, wherein the elastic polishing com-
posite tool (100) further comprises an abrasive layer (11),
wherein the abrasive layer (11) is adhered to the adhe-
sive layer (10) by means of an adhesive (12), said adhe-
sive (12) comprising polyurethane resin, a curing agent,
a modifying agent and a leveling agent, and wherein the
weight ratio of the polyurethane resin, the curing agent,
the modifying agent and the leveling agent is 100:(10 -
20):(10-12):(0.5 - 1.5).
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Description

Field of the invention

[0001] The invention relates to an elastic polishing
composite tool according claim 1. Furthermore, the in-
vention concerns an abrasive tool pursuant to claim 8
and a method of producing a polishing composite tool
according to claim 10.

Description of Related Art

[0002] For some products with high surface accuracy
requirement, the products must be correspondingly sub-
jected to a polishing and/or abrasive treatment, such as
abrasive machining. However, the existing traditional
coated polishing and/or abrasive tools are difficult to ap-
ply to out-of-shape or curved-surface products, such as
electronic products in the electronics, computer and/or
communication field. Furthermore, the polishing tools
known from prior art have the disadvantage of a relatively
short service life. Furthermore, they can be responsible
for small surface scratches.

Summary of the Invention

[0003] It is therefore an objective of the present inven-
tion to improve an elastic polishing composite tool in such
a way that the polishing quality is improved as well as
the service life is prolonged.
[0004] The above objective is solved by providing elas-
tic polishing composite tool for polishing surfaces which
comprises an adhesive layer and an abrasive layer. The
adhesive layer comprises thermoplastic polyurethane
and a release paper. In particular, the adhesive layer
consists of a layer of thermoplastic polyurethane and a
release paper which are compounded. Especially, the
release paper sticks to the thermoplastic polyurethane
due to its adhesive character. Together, the thermoplas-
tic polyurethane and the release paper form a composite
base material of the elastic composite polishing tool. The
release paper functions as a backing material, in other
words as a stabilizing material, allowing the highly flexible
layer of thermoplastic polyurethane not to be deformed,
especially during production of the composite tool.
[0005] The abrasive layer can comprise or consist of
abrasive particles. Especially, those particles have been
selected such that they have a narrow size distribution.
Especially, the particles have been selected such that
they each have a size larger than D3 and/or smaller than
D95 regarding an initial distribution of particles.
[0006] In addition, the particles have a highly similar
or uniform shape. Furthermore, the abrasive particles
can be square-shaped. In particular, particles with other
shapes such as flat-shaped or sword-shaped particles
have been discarded regarding an initial distribution of
particles. Therefore, the diameter and the shape of the
abrasive particles are more uniform.

[0007] The abrasive layer is adhered to the adhesive
layer by means of an adhesive. The adhesive layer and/or
the abrasive layer are preferably elastic. The term "elas-
tic" refers to the function that a layer or a layered tool is
reversibly deformed under the application of external
forces. The term "layer" preferably means a film of an
especially constant thickness.
[0008] The adhesive is a modified adhesive owed to
its special composition. The adhesive comprises poly-
urethane resin, a curing agent, a modifying agent and a
leveling agent, wherein the weight ratio of the poly-
urethane resin, the curing agent, the modifying agent and
the leveling agent is 100: (10 - 20):(10-12):(0.5 - 1.5).
[0009] In particular, the adhesive consists of the above
components in the above described way. In other words,
the weight ratio of the polyurethane resin and the curing
agent is between 100:10 and 100:20, wherein the weight
ratio of the polyurethane resin and the modifying agent
is between 100:10 and 100:12. The weight ratio of the
polyurethane resin and the leveling agent is between
100:0,5 and 100:1,5.
[0010] The leveling agent can comprise acrylates co-
polymer. In particular, the leveling agent consists of acr-
ylates copolymer. Especially, the function of the leveling
agent is to make the surface adhesive flat.
[0011] In particular, the weight ratio of the polyurethane
resin, the curing agent and the leveling agent in the ad-
hesive is 100:15:1, so that the weight ratio of the poly-
urethane resin and the curing agent is 20:3 and the weight
ratio of the curing agent and the leveling agent is 5:0,33.
[0012] Especially, the modifying agent comprises,
preferably consist of, silicon dioxide, especially silicon
dioxide nanoparticles. The silicon dioxide, especially the
silicon dioxide nanoparticles, serves to enhance the me-
chanical strength as well as the anti-abrasive and heat
resistance qualities of the adhesive. It has been found
that the modifying agent in the weight ratio range (10-12)
has the best modifying effect in terms of the before men-
tioned advantages. If the weight ratio of the modifying
agent is higher than (10-12), the adhesive force between
the adhesive and the adhesive layer comprising thermo-
plastic polyurethane will decrease. If the weight ratio is
less than (10-12), there will be no modifying effect in
terms of an improvement regarding the mechanical
strength as well as the anti-abrasive and heat resistance
qualities of the adhesive.
[0013] By this composition of the adhesive the abrasive
layer and the adhesive layer can be stably and reliably
adhered to each other ensuring an enhanced adhesive
force.
[0014] Preferably, the adhesive layer and the abrasive
layer are arranged in a laminated way. In other words,
the adhesive layer comprises an upper surface and the
abrasive layer a lower surface, wherein these surfaces
face each other and the lower surface of the abrasive
layer is adhered to the upper surface of the adhesive
layer by means of the adhesive.
[0015] The adhesive layer has the excellent character-
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istics of good elasticity, toughness, wear resistance,
good cold resistance, environmental protection and non-
toxicity. The lubricating antistatic coating has good anti-
blocking and lubricating functions when in use, so that
the service life can be prolonged, the polished surface
quality can be improved and scratches can be reduced
by means of the lubricating antistatic coating.
[0016] According to the present invention, the abrasive
layer formed by the polishing abrasive is compounded
onto the adhesive layer to form a composite material
combining the characteristics of the abrasive layer and
the adhesive layer and having an abrasive, in particular
grinding, and/or polishing function. In particular, the abra-
sive layer adheres to the adhesive layer due to the ad-
hesive character of the adhesive layer.
[0017] The functional characteristics of the abrasive
layer and the adhesive layers are optimally and effec-
tively combined to form an elastic polishing composite
tool with excellent tension and elasticity. Therefore, the
elastic polishing composite tool provided by the invention
has the advantages of a novel design, a stable and reli-
able structure and a wide range of application. In partic-
ular, the elastic polishing composite tool can completely
change the performances and application fields of the
traditional coated abrasive tools.
[0018] Preferably, the abrasive layer of the elastic pol-
ishing composite tool comprises an upper surface, said
upper surface facing away from the adhesive layer. The
upper surface of the abrasive layer is particularly uni-
formly coated with a lubricating antistatic coating.
[0019] Advantageously, the lubricating antistatic coat-
ing comprises a stearate, an adhesive, an antistatic agent
and a surfactant. Especially, the lubricating antistatic
coating comprises a surfactant additionally to a stearate.
In particular, the lubricating antistatic coating consists of
these components. The weight ratio of the stearate, the
adhesive, the antistatic agent and the surfactant is pref-
erably 100:(8 - 10):(5 - 8):(5-7). In other words, the weight
ratio of the stearate and the adhesive is between 100:8
and 100:10, while further preferred the weight ratio of the
stearate and the antistatic agent is between 100:5 and
100:8. The weight ratio of the stearate and surfactant is
between 100:5 and 100:7.
[0020] The adhesive of the lubricating antistatic coat-
ing can comprise or consist of Butylbenzene, especially
in the form of an emulsion. The weight ratio of (8-10) for
the adhesive is especially advantageous, since it present
a perfect compromise between the natural adhesive ef-
fect of the lubricating antistatic coating and the effect that
the coating dissipates faster, which enhances a heat dis-
sipating effect.
[0021] The function of the stearate in the lubricating
antistatic coating is to lubricate so that the abrasive dust
produced during the abrasion process does not easily
aggregate together. This prevents a production of heat
during the abrasive process. The stearate thus has an
anti-blocking effect.
[0022] The surfactant is preferably a nonionic sur-

factant. It advantageously has an anti-static function and
thus prevents abrasive dust to adhere in the intermediate
spaces between the abrasive particles. It hence also has
an anti-blocking effect.
[0023] Using stearate instead of e.g paraffin wax has
the advantage that it is environmentally friendly. Further-
more, it shows a better and non-toxic effect compared to
other alternatives such as e.g. paraffin wax.
[0024] In particular, the invention relates to an abrasive
tool for polishing and/or abrading comprising an elastic
polishing composite tool.
[0025] As a further advantage, the elastic polishing
composite tool, as well as an abrasive tool comprising
such an elastic polishing composite tool, can be designed
into structures of various shapes to be applied to polish-
ing and/or abrasive machining of different objects.
[0026] In particular, an abrasive tool according to the
invention can comprise a sponge layer, especially a
sponge block, and/or a soft plastic layer, as an additional
layer. The sponge layer can comprise or consist of a
foamed polymer. The elastic polishing composite tool can
be compounded with the sponge layer and/or a soft plas-
tic layer to be made into an elastic sponge polishing block
forming an abrasive tool. Especially, the sponge layer
and/or the soft plastic layer is compounded with the elas-
tic polishing composite tool by means of a, preferably
additional, adhesive layer.
[0027] The invention is further concerned with a meth-
od for producing an elastic composite polishing tool, es-
pecially as described above, comprising the steps of pro-
ducing an adhesive layer of the elastic composite polish-
ing tool by combining a release paper and a layer of ther-
moplastic polyurethane and adhering an abrasive layer
to the adhesive layer by means of an adhesive, said ad-
hesive comprising polyurethane resin, a curing agent, a
modifying agent and a leveling agent, wherein the weight
ratio of the polyurethane resin, the curing agent, the mod-
ifying agent and the leveling agent is 100:(10 -
20):(10-12):(0.5 - 1.5).
[0028] Further, an upper surface of the abrasive layer
can uniformly be coated with a lubricating antistatic coat-
ing, which is especially composed as described above.
[0029] In addition, a sponge layer and/or a soft plastic
layer can be added to the elastic composite too, e.g. by
adhesion, so that an abrasive tool is formed.

Brief Description of the Drawing

[0030] The invention will be described below with ref-
erence to figure 1 which shows in schematic represen-
tation a sectional view of an elastic polishing composite
tool.

Detailed Description of the Invention

[0031] Figure 1 shows a sectional view of an elastic
polishing composite tool (100) along the thickness direc-
tion (14) so that all the different layers of the elastic pol-
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ishing composite tool (100) can be seen.
[0032] The elastic polishing composite tool (100) com-
prises an adhesive layer (10) having an upper surface
(10a) and a lower surface (10b). The adhesive layer (10)
consists of a layer of thermoplastic polyurethane (10c)
and a release paper (10d).
[0033] Furthermore, the elastic polishing composite
tool (100) comprises an abrasive layer (11) with an upper
surface (11a) and a lower surface (11b). The abrasive
layer (11) is formed by a polishing abrasive.
[0034] The adhesive layer (10) and the abrasive layer
(11) are arranged in a laminated way. The lower surface
(11) of the abrasive layer (11) is adhered to the upper
surface (10a) of the adhesive layer (10) by means of an
adhesive (12) in order to give the adhesive layer (10) a
new function, i.e. a polishing and/or grinding function.
[0035] On the upper surface (11a) of the abrasive layer
(11) a lubricating antistatic coating is uniformly applied.

List of reference signs

[0036]

100 elastic polishing composite tool
10 adhesive layer
10a upper surface of adhesive layer
10b lower surface of adhesive layer
10c layer of thermoplastic polyurethane
10d release paper
11 abrasive layer
11a upper surface of abrasive layer
11b lower surface of abrasive layer
12 adhesive
13 lubricating antistatic coating
14 thickness direction

Claims

1. An elastic polishing composite tool (100),
characterized in that the elastic polishing compos-
ite tool (100) comprises an adhesive layer (10) com-
prising thermoplastic polyurethane and a release pa-
per (10d),
wherein the elastic polishing composite tool (100)
further comprises an abrasive layer (11),
wherein the abrasive layer (11) is adhered to the
adhesive layer (10) by means of an adhesive (12),
said adhesive (12) comprising polyurethane resin, a
curing agent, a modifying agent and a leveling agent,
and
wherein the weight ratio of the polyurethane resin,
the curing agent, the modifying agent and the lev-
eling agent is 100:(10 - 20):(10-12):(0.5 - 1.5).

2. The elastic polishing composite tool (100) according
to claim 1,
characterized in that the weight ratio of the poly-

urethane resin, the curing agent and the leveling
agent in the adhesive is 100:15:1.

3. The elastic polishing composite tool (100) according
to any of claims 1 or 2,
wherein the modifying agent comprises silicon diox-
ide.

4. The elastic polishing composite tool (100) according
to any preceding claim,
wherein the abrasive layer (11) comprises an upper
surface (11a),
and wherein said upper surface (11a) of the abrasive
layer (11) is uniformly coated with a lubricating anti-
static coating (13).

5. The elastic polishing composite tool (100) according
to claim 4,
wherein the lubricating antistatic coating (13) com-
prises a stearate, an adhesive, an antistatic agent
and a surfactant,
and wherein the weight ratio of the stearate, the ad-
hesive, the antistatic agent and the surfactant is
100:(8 - 10):(5 - 8):(5-7).

6. The elastic polishing composite tool (100) according
to claim 4 or 5,
wherein the lubricating antistatic coating (13) com-
prises or consists of Butylbenzene.

7. The elastic polishing composite tool (100) according
to claim 5 or 6,
wherein the surfactant is nonionic.

8. An abrasive tool
characterized in that the abrasive tool comprises
an elastic polishing composite tool (100) according
to any of claims 1 to 7.

9. The abrasive tool according to claim 8,
wherein the abrasive tool comprises a sponge layer
and/or a soft plastic layer.

10. Method for producing an elastic composite polishing
tool (100), characterized in
producing an adhesive layer (10) of the elastic com-
posite polishing tool (100) by combining a release
paper (10d) and a layer of thermoplastic poly-
urethane (10c),
adhering an abrasive layer (11) to the adhesive layer
(10) by means of an adhesive (12),
said adhesive (12) comprising polyurethane resin, a
curing agent, a modifying agent and a leveling agent,
and
wherein the weight ratio of the polyurethane resin,
the curing agent, the modifying agent and the lev-
eling agent is 100:(10 - 20):(10-12):(0.5 - 1.5).

5 6 



EP 3 549 719 A1

5

5

10

15

20

25

30

35

40

45

50

55

11. Method according to claim 10,
characterized in
coating an upper surface (11a) of the abrasive layer
(11) uniformly with a lubricating antistatic coating
(13).
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