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FLEXIBLE GRINDING PRODUCT AND METHOD 
OF PRODUCING THE SAME 

FIELD OF THE INVENTION 

[0001] The invention relates to a ?exible grinding product 
according to the preamble of independent claim 1. The 
invention further relates to a method of producing a similar 
grinding product according to the preamble of independent 
claim 15. 

[0002] Grinding product of this kind includes special 
recesses for removal of grinding dust from the grinding 
surface and for cooling the grinding surface. 

BACKGROUND OF THE INVENTION 

[0003] Production of discoid grinding products consisting 
of a ?exible underlay, such as paper, is Well knoWn. One side 
of the underlay is provided at least With one adhesive layer, 
Which includes an essentially continuous layer of grinding 
agent substantially applied thereto. 

[0004] To enable continuous maintenance of the grinding 
product’s grinding effect, as much of the grinding dust 
released during grinding as possible must be removed from 
the space betWeen the grinding product and the grinding 
surface of the object being ground. As the underlay of such 
grinding products has not conventionally been air and dust 
permeable, the grinding products have usually been pro 
vided With speci?c perforated openings, Which extend 
through the grinding product and are connected to air ducts, 
for example, through Which grinding dust can be sucked out 
While grinding continues. Such products are described in EP 
0 781 629, for instance. 

[0005] These prior art grinding products are produced so 
that an otherWise ?nished grinding product is fed through an 
apparatus Where the grinding product is provided With holes 
by perforation or another piercing process. HoWever, this 
Way of providing the grinding product With through-holes 
has several disadvantages. Perforation causes cracks and 
other undesired deformations at the edges of the holes, both 
in the underlay and in its adhesive layer. Due to crack 
formation and deformations, the material bridges betWeen 
the holes must be made relatively Wide because narroW 
material bridges can easily break. Consequently, the holes 
must be placed at a relatively long distance from one 
another, as a result of Which the grinding product is not 
cleaned e?iciently enough and its grinding e?fect decreases 
relatively fast during grinding. 

[0006] Such perforation also causes other disadvantages. 
Perforation of the underlay Weakens the grinding product to 
such an extent that a continuous grinding belt cannot be 
formed of it. The reason for this is that perforation causes 
increased stretching in the underlay When it is subjected to 
stress. In addition, an edge perpendicular to the main plane 
of the grinding product is often formed at the hole edges of 
the underlay in the perforation process. This edge makes the 
removal of grinding dust through the holes of the grinding 
product more di?icult. It is further generally knoWn that the 
perforator Wears fast during perforation because of the hard 
grinding agent. 

[0007] Most of the above-mentioned disadvantages can 
naturally be avoided by coating the underlay of the grinding 
product after it has been perforated, impregnated and coated 
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With a su?icient number of adhesive layers as described in 
US. Pat. No. 2,838,890. The problem associated With this 
solution is that this grinding product cannot be used in 
producing a continuous grinding belt, or grinding belts made 
of perforated grinding products can only be produced from 
grinding products having a relatively thick underlay. The 
underlay must be thick so as avoid stretching of the grinding 
belt. HoWever, the impregnation and coating of the underlay 
in accordance With the above-mentioned US publication 
makes the underlay brittle, Which means that the grinding 
product can be bent only a little Without breaking it. A 
grinding belt made of this grinding product Would thus break 
easily in use. If the grinding belt is su?iciently elastic so that 
is does not break, there is the risk that the grinding belt is 
stretched too much by belt tension. 

[0008] Net-like grinding products With a cloth base pro 
vided With through-holes for dust removal have also been 
devised. Such a solution is described in WO 96/13358, for 
example. The problem associated With this solution is that 
the cloth requires a special production technique and its use 
is thus expensive. Also the processing and coating of the 
cloth require special methods. Furthermore, the ?nished 
product has the disadvantage that the cut and perforated 
edges are Weakened by the holes that are on the cutting line 
since they form notches in the edge of the ?nished product. 

[0009] Finally, it may be mentioned that the problem 
arising in connection With the above-mentioned perforation 
of grinding products has been relieved by using as the 
underlay an open cloth or a net Where most of the surface is 
air-permeable. Grinding products produced this Way have, 
hoWever, a poorer grinding capacity than the grinding prod 
ucts described earlier because a continuous and substantially 
even layer of grinding agent cannot be applied to a cloth or 
a net. The grinding agent layer Will not be in a uniform main 
plane but Will folloW the uneven surface of the cloth or net 
in different planes. As the amount of grinding agent acting 
on the surface of the Work piece is smaller per unit area 
compared to a case Where the Whole surface is coated With 
grinding agent, the grinding effect will decrease. Such a 
grinding product is described in Fl 96584, for example. 

BRIEF DESCRIPTION OF THE INVENTION 

[0010] The problems involved in prior art solutions can be 
substantially avoided by the present invention. The object of 
the invention is thus to provide a ?exible grinding product 
Which is easy to handle, has a high strength and a su?icient 
dust removal capacity. 

[0011] This object is achieved by the ?exible grinding 
product and its production method characterized by What is 
stated in independent claims 1 and 15. Respective dependent 
claims describe suitable further embodiments and variants of 
the invention that improve its operation. 

[0012] The present description and the appended claims 
use the terms “pore” and “porosity” to refer to a channel 
structure that substantially goes through a material. This 
channel structure may be formed arti?cially or it may be a 
natural characteristic of the material. 

[0013] The term “grinding surface” means the surface of 
a Work piece at Which the effect of the grinding product is 
directed. 

[0014] The grinding product and the method of producing 
the same according to the invention provide several signi? 
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cant advantages over the prior art. It is thus not necessary to 
make perforations to an underlay already coated With grind 
ing agent since the adhesive layer is applied to an underlay 
Whose upper surface has already been provided With holes 
obtained by laminating a cavity layer to a base layer. This 
naturally simpli?es the production of the grinding product as 
Well as reduces the costs. The hole structure on the top 
surface of the underlay can also be achieved in a simple 
manner so that no cracks or edge is formed in the coating at 
the edges of the hole. As no cracks are formed, the holes on 
the upper surface can be arranged very close to one another 
and thus the material bridges betWeen the holes can be 
narroW. This makes both the removal of grinding dust and 
cooling of the grinding surface more effective. 

[0015] A further substantial advantage provided by the 
invention is that the adhesive layer Will extend as a sub 
stantially continuous layer from the top surface of the 
underlay to its hole structure and to the edge surfaces 
provided therein. 

[0016] Since the adhesive layer extends over the edge 
surface of the hole structure, the transitional area betWeen 
the underlay’s top surface and edge surface is uniform and 
smooth Without any cracks or edges, Which facilitates col 
lection of grinding dust particles from the space betWeen the 
top surface of the grinding product and the Work piece to the 
grinding product. 
[0017] The adhesive layer Will also strengthen the edge 
surfaces of the underlay as Well as the bottom sections of the 
recesses Which are formed from the hole structure since the 
adhesive layer, if desired, may also impregnate these sur 
faces. The adhesive layer can thus cover part of the edge 
surface or even the Whole surface of the recesses. 

[0018] The grinding product can also be made very ?ex 
ible by laminating tWo substantially unstretchable thin mate 
rials to each other. This Way the grinding product can be 
used in producing continuous grinding belts, for instance. 

[0019] The dust transportation properties of the grinding 
product are better than those of competing products since the 
hole structure in the top surface of the underlay forms a 
temporary storage place or reservoir for dust and grinding 
residues during grinding. This Way dust and grinding resi 
dues may be stored in holes and recesses While the grinding 
product is against the grinding surface. As soon as air How 
can be generated at the grinding product, the collected dust 
or grinding residues can be transported further. 

[0020] The dust transportation properties can be improved 
further by forming the base layer of a porous material. Such 
material can be preferably used in the production of grinding 
products for oscillating grinding machines, for example, 
Where the requirements for stretch resistance are not as high 
as in the case of a grinding belt. 

[0021] When the material of the base layer includes a 
fastening element or the loWer side of the base layer is 
provided With fastening loops knoWn per se, the grinding 
product can be easily applied to knoWn grinding machines. 

[0022] Further advantages and details of the invention Will 
appear from the description beloW. 

BRIEF DESCRIPTION OF THE FIGURES 

[0023] In the folloWing, the invention Will be described in 
greater detail With reference to the draWings, in Which 
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[0024] FIG. 1 shoWs a cross section of an embodiment of 
a grinding product according to the invention Where the 
cavity layer is formed of a porous material, 

[0025] FIG. 2 shoWs a cross section of the grinding 
product according to the embodiment of FIG. 1 Where the 
grinding agent layer of the grinding product is also visible, 

[0026] FIG. 3 shoWs a cross section of an embodiment of 
the grinding product Where the cavity layer is formed of a 
perforated material, 
[0027] FIG. 4 shoWs a cross section of the grinding 
product according to the embodiment of FIG. 3 Where the 
grinding agent layer and fastening cloth on its opposite side 
are also visible, 

[0028] FIG. 5 shoWs a cross section of an embodiment of 
the grinding product according to the invention Where the 
base layer is made of a Woven cloth, 

[0029] FIG. 6 shoWs a cross section of an embodiment of 
the grinding product Where the cavity layer and the base 
layer are both made of perforated material, 

[0030] FIG. 7 is a plan vieW of a grinding disc produced 
according to the invention, 

[0031] FIG. 8 is a plan vieW partly shoWing a second 
embodiment of the grinding product according to the inven 
tion, 
[0032] FIG. 9 is a plan vieW partly shoWing a third 
embodiment of the grinding product according to the inven 
tion, 
[0033] FIG. 10 is a plan vieW partly shoWing a fourth 
embodiment of the grinding product according to the inven 
tion, and 

[0034] FIG. 11 is a plan vieW partly shoWing a ?fth 
embodiment of the grinding product according to the inven 
tion. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0035] In the folloWing, a preferred embodiment of a 
?exible grinding product is described With reference to the 
above-mentioned ?gures. The solution comprises the com 
ponents shoWn in the ?gures, each of the components being 
provided With a respective reference number. These refer 
ence numbers correspond to the ones used in the description 
beloW. 

[0036] The ?exible grinding product shoWn in the ?gures 
comprises an underlay 1, Which consists of paper, Woven 
cloth or ?lm made of suitable polymer, for instance. As 
shoWn in the ?gures, the underlay comprises tWo layers 
laminated to each other, i.e. a loWer base layer 2 and an 
upper porous layer provided With grinding agent, Which Will 
be referred to as a cavity layer 3 in the folloWing. This cavity 
layer may be naturally porous and dust permeable in accor 
dance With FIGS. 1 and 2, but it may also be preferably 
obtained by perforating a suitable paper or ?lm to provide it 
With holes having a suitable shape, as shoWn in FIGS. 3 and 
4, for example. The structure of the underlay can be best 
seen from FIGS. 1 and 3. 

[0037] If the porosity of the naturally porous material is 
sufficient as in the case of a Woven net-shaped cloth, for 
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example, no separate perforation is needed to obtain the 
intended hole structure; otherwise even this material can be 
perforated in advance. FIGS. 1 and 2 schematically shoW 
the cavities that are formed in the underlay this Way. 

[0038] When the cavity layer 3 is laminated to the base 
layer 2, recesses 4 or cavities are formed in accordance With 
the embodiment shoWn in FIGS. 1 to 4. The cavities go 
through one surface of the underlay 1, Which Will be referred 
to as the top surface 5 in the following. The number, shape, 
siZe and distribution of the recesses may vary according to 
the need depending on the grinding product. Recesses may 
be distributed over the cavity layer evenly or randomly. 
When the cavity layer is perforated, the recesses can even be 
distributed according to different patterns that recur on the 
top surface. The distribution and shapes of the perforations 
are illustrated in FIGS. 7 to 11. 

[0039] The top surface 5 of the underlay 1 shoWs, in 
accordance With FIGS. 2 or 4, an adhesive layer 6. Both in 
and on this adhesive layer, there is a layer of grinding agent 
7, in Which case the adhesive and grinding agent layers form 
a substantially continuous layer on the top surface. The 
surface of the underlay opposite to the top surface, i.e. its 
loWer surface 8, forms a substantially ?at and strong layer 
suitable for a grinding belt. Here it should also be noted that 
the thickness of the underlay, adhesive layer and grinding 
agent layer have been exaggerated in the ?gures for the sake 
of clarity. 
[0040] It is also feasible to arrange a separate fastening 
layer on the upper surface 8 of the underlay 1. This can be 
formed of a knitted cloth, for example. This cloth preferably 
has fastening loops 10 on its surface extending from the 
loWer surface, as shoWn in FIGS. 4 and 5. By means of 
these fastening loops, the grinding product can be fastened 
to a Velcro surface (not shoWn here) arranged in a grinding 
tool. The cloth With fastening loops may naturally be 
replaced With another fastening layer knoWn per se, such as 
a layer of self-adhesive. 

[0041] The embodiment of the grinding product shoWn in 
FIGS. 1 to 4 comprises recesses 4 Which are arranged 
alongside each other and extend through the grinding agent 
and adhesive layers 7 and 6 and partially into the underlay 
1. Thus the recesses form a storage place or reservoirs in the 
top surface of the grinding product, Which function as 
collectors in removal of grinding dust and residues from the 
grinding surface. In the embodiments according to FIGS. 1 
and 2, the cavity layer contains naturally porous material. In 
the embodiments according to FIGS. 3 and 4, on the other 
hand, the cavity layer comprises perforated material Where 
recesses are de?ned by substantially regular edge surfaces 
11 in the underlay. The edge surfaces are substantially 
perpendicular to the main plane of the grinding product 
de?ned by the top surface 5. 

[0042] According to FIGS. 2 and 4, the substantially 
uniform adhesive layer 6 extends to the recesses 4 and 
further over the edge surfaces 11 in the perforated cavity 
layer 3. The adhesive layer preferably extends as a substan 
tially continuous layer from the upper surface 5 of the 
underlay over the edge surface, the adhesive layer forming 
a round edge betWeen the underlay’s top surface and edge 
surface. The adhesive layer may stretch further to the bottom 
12 of the recess and even across it to strengthen it. 

[0043] In a second embodiment according to FIG. 5, the 
laminated underlay 1 comprises a base layer 2 of porous 
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material, such as a Woven or knitted cloth or similar dust 
permeable material. The material may be preferably ?nished 
so as to provide the material With a substantially even and 
smooth surface as Well as With su?icient strength. In that 
case, the recesses 4 formed of the cavity layer 3 and arranged 
Within each other Will form part of a channel structure Which 
extends substantially through the Whole underlay. 
[0044] In a third embodiment, the laminated underlay 1 
comprises a base layer 2 of a material perforated in advance. 
This perforation can be arranged to substantially overlap 
With the perforation of the cavity layer, as shoWn in FIG. 6. 
The laminate layers and their holes may also be arranged 
randomly, in Which case the recesses 4 alongside each other 
in the underlay cooperate With the holes 13 in the base layer 
only at some places to form a channel structure Which 
extends through the underlay. 
[0045] When the grinding products according to the 
embodiments are to be used in mechanical grinding, they are 
provided With fastening loops 10 or a similar fastening layer 
9 in the manner described above. If the base layer 2 includes 
a Woven, non-Woven or knitted cloth or similar material, the 
loWer surface 8 of the underlay can be provided With suitable 
fastening loops in accordance With FIG. 4 or 5. 

[0046] In grinding With a grinding product according to 
FIG. 2 or 4, the recesses 4 in the main plane Will absorb the 
grinding dust and grinding residues that are removed from 
the grinding surface during grinding. Thus the recesses 
transport grinding dust from the direct contact surface 
betWeen the grinding product and the grinding surface. This 
enables a longer grinding time compared to a case Where the 
dust Would remain on the grinding agent surface and quickly 
?ll again the recesses betWeen the grinding particles. At the 
same time, the recesses emptied from grinding dust and 
grinding residues transfer cooler air to the grinding surface, 
and thus over-heating of the grinding surface can be avoided 
and the grinding result improved further. 
[0047] In grinding With a grinding product according to 
FIG. 5 or 6, a loW pressure is achieved on the rear side of 
the grinding product in a manner knoWn per se, as a result 
of Which air ?oWs from an opening betWeen the grinding 
product and the grinding surface. Air is sucked into the 
recesses and further through the pores or holes 13 in the base 
layer. This air ?oW thus transports grinding dust and residues 
removed from the grinding surface in connection With 
grinding, thus enabling a longer grinding time than in a case 
Where dust Would remain on the grinding surface. 

[0048] In all the embodiments described above, the 
removal of grinding dust is facilitated as the holes at the 
edges of the underlay are free from cracks and other irregu 
larities. Thanks to the uniform and continuous grinding 
agent layer, the material bridges 14 betWeen the holes on the 
top surface of the underlay can be made narroW. This further 
facilitates the removal of grinding dust from the area of the 
material bridges toWards the hole structures leading to the 
holes. 

[0049] In connection With the production of a discoid 
?exible grinding product according to FIGS. 1 and 2, a 
suitably porous material is selected for the cavity layer 3. 
After this, the cavity layer is laminated as described above 
to the base layer 2 and to the resulting underlay 1 provided 
With an adhesive layer 6 and a layer of grinding agent 7. 
Finally, the loWer surface of the underlay is provided With a 
suitable fastening layer 9. 
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[0050] The discoid ?exible grinding product according to 
FIGS. 3 and 4 is produced by ?rst perforating a paper or a 
suitable ?lm to obtain a cavity layer 3. Then the cavity layer 
and the base layer 2 are laminated to form a uniform 

underlay 1. The top surface of this underlay is provided With 
an adhesive layer 6, after Which a substantially continuous 
layer of grinding agent 7 is applied to the adhesive layer. 
This is preferably folloWed by application of an adhesive 
surface layer to bind the grinding agent. Finally, a cloth 
provided With loops or another suitable fastening layer 9, for 
example, may be fastened to the loWer surface 8 of the 
underlay, preferably by means of ?ber-like strings or spots 
of molten adhesive. 

[0051] In the production of the discoid ?exible grinding 
product according to FIG. 5, a paper or a suitable ?lm is also 
perforated ?rst to obtain a cavity layer 3. The difference 
from the previous embodiment is that the cavity layer is 
laminated With a porous material, Weave or another perfo 
rated material 9 to from a uniform underlay. The top of the 
underlay is correspondingly provided With grinding agent 7 
and a fastening layer 9. Since the underlay Will thus include 
a number of through-holes already When the adhesive and 
grinding agent layers are applied to the underlay, there is no 
need to make holes to the ?nished grinding product by 
perforation or another similar mechanical process. The 
porous base layer can naturally also be laminated With a 
cavity layer Which is also made of a porous material. 

[0052] According to FIG. 6, if both the cavity layer 3 and 
the base layer 2 are made of perforated material, the perfo 
rations of both layers can be arranged to substantially 
overlap With the lamination by providing the laminate layer 
With similar perforations. On the other hand, the perforations 
of the laminate layers can be formed randomly as Well as 
laminated together randomly. This Way recesses are formed 
partly in the top surface of the grinding product While 
perforations Will partly overlap, in Which case the underlay 
Will comprise pierced openings that go through it. Even if 
the cavities did not go through the underlay, the dust 
removal Would still be improved since the cavities are 
emptied more e?iciently each time the Working angle and 
the grinding pressure vary. 

[0053] Here a continuous layer of grinding agent 7 means 
that the layer of grinding agent comprises a continuous 
surface through Which a hole structure has been pierced. 
This is contrary to some prior art grinding products Where 
the adhesive and grinding agent layers are not continuous 
but form separate clusters. Thus the term “continuous” does 
not require that the grinding agent particles should be 
closely side by side. They are, hoWever, fastened adjacent to 
each other by the adhesive layer 6. It can also be seen in the 
?gures that the grinding agent particles are substantially in 
one plane. 

[0054] FIGS. 7, 8 and 9 shoW a plan vieW of embodiments 
of the grinding product Where recesses are substantially 
round. The recesses may naturally be provided With another 
suitable shape, such as the rectangular recesses shoWn in 
FIG. 10 or the elongated recesses shoWn in FIG. 11. The 
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recesses can be achieved in a conventional manner. The 

recesses may account for 10 to 70% of the total main plane 
of the grinding product. In the tests carried out, it Was found 
that recesses should preferably account for 20 to 40% of the 
main plane of the grinding product. 

[0055] The grinding product needs not be provided With a 
cloth having fastening loops or another fastening layer 9. An 
embodiment Without a fastening layer is particularly suitable 
When the grinding product is formed as a continuous belt for 
use in a conventional belt grinding machine, Which may be 
provided With a bloW-through unit or a suction unit for 
continuous cleaning of the belt. 

[0056] The number of adhesive layers on the top surface 
of the underlay may be even larger than tWo. For example, 
a layer knoWn as a supercoat layer can be applied to the top 
surface to achieve dust rejection, cooling or lubrication. 

[0057] In the ?gures, the edge surfaces 11 have been 
draWn so that they are substantially perpendicular to the 
main plane of the grinding product, i.e. the top surface 5 and 
the loWer surface 8. HoWever, the Whole edge surface or part 
of it may also form an angle With the main plane of the 
grinding product. What is essential is that the edge surface 
can be considered to de?ne a recess in the underlay. 

[0058] The description and the appended ?gures are only 
intended to illustrate the present solution for designing a 
?exible grinding product. The solution is thus not limited to 
the embodiments described above or in the enclosed claims 
but it may be varied or modi?ed Within the inventive concept 
described in the enclosed claims. 

1. A ?exible grinding product comprising a ?exible under 
lay, at least one adhesive layer on one side of the underlay 
and a layer of grinding agent applied by means of the 
adhesive layer, 

the underlay consisting of tWo layers Which are laminated 
to each other and comprising a loWer base layer and an 
upper layer, Which is provided With a top surface, 

the top surface comprising grinding agent applied thereto 
after lamination, Whereby 

the top surface is provided With holes Which form cavities 
in the top surface so that 

the cavities provide space for grinding dust and grinding 
residues and facilitate their removal from the surface 
being ground. 

2. A ?exible grinding product according to claim 1, 
Wherein the upper layer of the underlay coated With grinding 
agent forms a cavity layer. 

3. A ?exible grinding product according to claim 2, 
Wherein the cavity layer is perforated. 

4. A ?exible grinding product according to claim 2, 
Wherein the cavity layer is naturally porous. 

5. A grinding product according to claim 1, Wherein the 
loWer side of the underlay is provided With a fastening layer. 

6. A ?exible grinding product according to claim 5, 
Wherein the fastening layer comprises a cloth provided With 
fastening loops. 

7. A grinding product according to claim 5, Wherein the 
fastening layer comprises self-adhesive. 
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8. A grinding product according to claim 1, wherein the 
base layer of the underlay is dust permeable. 

9. A ?exible grinding product according to claim 8, 
Wherein the base layer has a loWer surface provided With 
fastening loops. 

10. A ?exible grinding product according to claim 1, 
Wherein one or both layers of the underlay include holes 
formed during the production of the layer. 

11. A ?exible grinding product according to claim 10, 
Wherein in the both layers provided With holes, the holes are 
distributed so that they go through the Whole underlay. 

12. A ?exible grinding product according to claim 11, 
Wherein the holes that go through the underlay are distrib 
uted substantially evenly over the underlay. 

13. A ?exible grinding product according to claim 11, 
Wherein the holes are distributed in a recurring pattern over 
the underlay. 

14. A ?exible grinding product according to claim 11, 
Wherein the holes that go through the underlay are distrib 
uted substantially randomly over the underlay. 

15. A method of producing a ?exible grinding product, 
Which comprises a ?exible underlay, at least one adhesive 
layer applied on one side of the underlay and a layer of 
grinding agent applied by means of the adhesive layer, 

the loWer base layer and the porous upper layer being 
laminated to each other to form an underlay, after 
Which 
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a top surface of the upper layer is coated With grinding 
agent, Whereby 

cavities are formed in the top surface to provide space for 
grinding dust and grinding residues and to facilitate 
their removal from the surface being ground. 

16. A method according to claim 15, Wherein the upper 
layer coated With grinding agent in the underlay forms a 
cavity layer. 

17. A method according to claim 15, Wherein the porosity 
of the cavity layer is achieved by perforation. 

18. A method according to claim 15, Wherein the cavity 
layer is made of a naturally porous material. 

19. A method according to claim 15, Wherein the loWer 
surface of the underlay is provided With a fastening layer. 

20. A method according to 15, Wherein the base layer of 
the underlay is perforated before it is laminated to the upper 
layer. 

21. A method according to claim 15, Wherein the base 
layer of the underlay is formed of a naturally porous 
material. 

22. A method according to claim 19, Wherein the porous 
layers are arranged to each other in lamination so as to form 
holes that go through the Whole underlay. 


