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(54) SAW‑TOOTHED ELECTROPLATED DIAMOND GRINDING TOOL

(57) The present invention relates to the technical
field of diamond cutting abrasive tools, and in particular to
a serrated electroplated diamond abrasive tool, compris-
ing an abrasive tool body and a holding member; the
abrasive tool body is mounted on the holding member;
the abrasive tool body is formed by at least one serrated
substrate; the serrated surface of the substrate com-
prises inclined surfaces; the inclined surfaces are plated
with diamond layers; the diamond layers are single layers
in the normal direction of the inclined surfaces; the areas,
where diamond particles are to be plated, on the inclined
surfaces are electroplated layers; the diamond particles
in the diamond layers are encased and plated in the
electroplated layers; a groove is formed between every
two adjacent serrations on each substrate, and the plur-
ality of grooves in each layer of substrate and the plurality
of grooves in an adjacent layer of substrate are combined
and communicated to form a tooth plate water channel.
The present invention is advantageous to prefabricate
abrasive tools, and meet different demands for abrasive
tools by means of combination and assembly, the pro-
cess of manufacturing abrasive tools by electroplating is

simplified, and some of brazing process diamond abra-
sive tools and powder metallurgy process diamond abra-
sive tools are replaced.

EP
4
74

1
13

0
A
1

Processed by Luminess, 75001 PARIS (FR)



2

1 EP 4 741 130 A1 2

Description

TECHNICAL FIELD

[0001] The disclosure relates to the technical field of
diamond cutting abrasive tools, and in particular to a
serrated electroplated diamond abrasive tool.

BACKGROUND

[0002] Electroplated diamond abrasive tools are gen-
erally of a single-layer surface-mounted type (character-
ized by: all working diamonds in the diamond working
layer are on the same rotation working surface and
participate in the work together), i.e., the thickness of
the electroplated metal layer is less than the particle size
of the diamonds, and the diamonds present less than 1/2
of their particle size lying on the same rotation working
surface. When the abrasive tool is initially used, due to
the sharp corners of the diamond particles, the sharp-
ness of the abrasive tool is extremely high. However, as
the sharp corners of the diamond particles wear and
become blunt, the contact surface area between the
diamond particles and the workpiece increases quadra-
tically. At this time, the force required for grinding and
cutting the workpiece material will increase significantly;
otherwise, the pressure required for cutting will decrease
significantly, and the sharpness of the abrasive tool will
decrease quadratically. However, increasing the force
requires higher equipment power and the workpiece
must have sufficient strength; otherwise, the abrasive
tool will fail. Single-layer brazed diamond tools also have
similar problems mentioned above, and the brazing pro-
cess is cumbersome for complex shapes. The sharpness
of powder metallurgy sintered diamond abrasive tools is
difficult to exceed that of electroplated diamond abrasive
tools.

SUMMARY OF THE INVENTION

[0003] The object of the presentdisclosure is toprovide
a serrated electroplated diamond abrasive tool to solve
the above problems.
[0004] The technical solution adopted by the present
disclosure to solve the above technical problems is as
follows: a serrated electroplated diamond abrasive tool,
comprising: an abrasive tool body and a holding member,
wherein the abrasive tool body is mounted on the holding
member, the abrasive tool body is composed of at least
one serrated substrate, the serrated surface of the sub-
strate comprises an inclined surface, a diamond layer is
plated on the inclined surface, the diamond layer is ar-
ranged in a single layer in the normal direction of the
inclined surface, the area on the inclined surface where
diamond particles are to be plated is provided with an
electroplated layer, the diamond particles in the diamond
layer are encased and plated in the electroplated layer,
and in the normal direction of the inclined surface, the

thickness of the electroplated layer is greater than the
particle size of the diamond particles; when the abrasive
tool body is formed by stacking a plurality of the sub-
strates, grooves are formed between two adjacent serra-
tions on the substrate, and the plurality of grooves on
each layer of the substrate are combined and commu-
nicated with the plurality of grooves on an adjacent layer
of the substrate to form a tooth plate water channel.
[0005] The beneficial effects of the present disclosure
include: the serrated substrate is conducive to achieving
intermittent grinding and optimizing chip removal; the
single-layer diamond layer is conducive to improving
the self-sharpening property of the diamond layer; the
diamond particles are encased and plated in the electro-
plated layer, and the thickness of the electroplated layer
is greater than the particle size of the diamond particles,
which is conducive to ensuring the holding force of the
electroplated layer on the diamond particles and improv-
ing the service life of the diamonds; the tooth plate water
channel is conducive to establishing an internal cooling
manner, optimizing the cooling effect during grinding, and
this structure also achieves a good chip removal effect.
The embodiments of the present disclosure can prefab-
ricate components and meet different market demands
for abrasive tools and sawing tools through combined
assembly, making the abrasive tools suitable for efficient
processing, optimizing processing quality, and at the
same time, can partially replace brazed diamond abra-
sive tools and powder metallurgy diamond abrasive
tools, improving sharpness and service life, and reducing
manufacturing costs.
[0006] On the basis of the above technical solution, the
present invention can be further improved as follows.
[0007] Further, on the inclined surface of a single ser-
ration of the substrate, the difference in the wear direction
of the abrasive tool during operation between any two
points spaced by one time the particle size of the diamond
particles in the rotation direction is greater than or equal
to 1/4 of the particle size of the diamond particles and less
than or equal to 1/2 of the particle size of the diamond
particles.
[0008] The beneficial effects of adopting the above
further solution are that it is conducive to adjusting the
abrasive tool to have stable self-sharpening property,
service life and sharpness.
[0009] Further, when the abrasive tool body is a single
substrate, the diamond particles are arranged in a single
row, multiple rows, a staggered single row or staggered
multiple rows in the axial direction of the inclined surface,
and the axial arrangement width of each row of diamond
particles in the axial direction of the inclined surface is
greater than one time the particle size of the diamond
particles and less than two times the particle size of the
diamond particles.
[0010] The beneficial effects of adopting the above
further solution are that it is conducive to adapting to
different working conditions according to various embo-
diments, reducing unnecessary wear of diamond parti-
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cles, reducing working load, adjusting service life, self-
sharpening property and sharpness performance, and is
conducive to increasing the pressure of a single diamond
particle by reducing the concentration of diamond parti-
cles.
[0011] Further, when the abrasive tool body is formed
by stacking a plurality of the substrates, the diamond
particles are arranged in a single row, multiple rows, a
staggered single row or staggered multiple rows on the
inclined surfaces in the stacking direction of the plurality
of substrates, each row of diamond particles is parallel to
the rotation or movement trajectory of the diamond par-
ticles, and the arrangement width of each row of diamond
particles in the stacking direction of the plurality of sub-
strates is greater than one time the particle size of the
diamond particles and less than two times the particle
size of the diamond particles.
[0012] The beneficial effects of adopting the above
further solution are that it is conducive to adapting to
different working conditions according to various embo-
diments, reducing unnecessary wear of diamond parti-
cles, reducing working load, adjusting service life, self-
sharpening property and sharpness performance, and is
conducive to increasing the pressure of a single diamond
particle by reducing the concentration of diamond parti-
cles.
[0013] Further, when the diamond particles are ar-
ranged in multiple rows or staggered multiple rows on
the inclined surface, an area between two adjacent rows
of diamond particles where no diamond particles are
plated is a blank plated layer, and the width of the blank
plated layer is greater than zero and less than two times
the particle size of the diamond particles.
[0014] The beneficial effects of adopting the above
further solution are that the blank plated layer will be
preferentially worn to form grooves during the use of
the abrasive tool, which are communicated to the tooth
plate water channels to form a micro-structured grid
cooling and chip removal mode, and at the same time
the blank plate layer plays a centering role, reducing the
risk of edge chipping, enhancing mechanical crushing,
and reducing the working load of the abrasive tool.
[0015] Further, the abrasive tool body is mounted on
the outer circumferential surface or end face of the hold-
ing member; when the abrasive tool body is mounted on
the outer circumferential surface of the holding member,
the substrate is an annular structure with the inclined
surface arranged on its outer circumferential surface;
when the abrasive tool body is mounted on the end face
of the holding member, the substrate is a sheet-like
structure or an annular structure with the inclined surface
arranged on its top end.
[0016] The beneficial effects of adopting the above
further solution are that it is conducive to prefabricating
components and meeting different market demands for
abrasive tools and sawing tools through combined as-
sembly, manufacturing end face working surface abra-
sive tools, peripheral working surface abrasive tools, or

composite working surface abrasive tools combining
both, which is suitable for large-scale manufacturing
and automated assembly of abrasive tools of various
uses, specifications and shapes.
[0017] Further, when the abrasive tool body is formed
by stacking a plurality of the substrates, the abrasive tool
body is mounted on the outer circumferential surface of
the holding member, and the inclined surface is arranged
on the outer circumferential surface of the substrate, the
plurality of substrates are stacked up and down to form
the abrasive tool body.
[0018] The beneficial effects of adopting the above
further solution are that it is conducive to stacking a
plurality of substrates into an abrasive tool with the outer
circumferential surfaceas the working surface, improving
the applicability of the product, and the substrates can be
assembled into an abrasive tool with a special-shaped
working surface.
[0019] Further, the holding member comprises a cen-
tral column, a plurality of clamping blocks and two cover
plates, the plurality of clamping blocks are arranged
around the periphery of the central column, the two cover
plates are respectively arranged at the top and bottom
ends of the central column and the clamping blocks, the
abrasive tool body is arranged between the two cover
plates, a plurality of anti-rotation clamping grooves are
provided on the inner side of the substrate, the anti-
rotation clamping grooves are arc-shaped groove struc-
tures, the plurality of anti-rotation clamping grooves are
respectively clamped with one end of the plurality of
clamping blocks far away from the central column, a
spiral water channel is formed between the anti-rotation
clamping grooves and the clamping blocks, and the spiral
water channel comprises a plurality of arc-shaped groove
structures arranged in parallel up and down.
[0020] The beneficial effects of adopting the above
further solution are that it is conducive to improving the
holding force on the substrate and optimizing the cooling
effect of the abrasive tool.
[0021] Further, when the abrasive tool body is mounted
on the end face of the holding member, and the substrate
is a sheet-like structure with the inclined surface ar-
ranged on its top end, a plurality of the substrates are
stacked to form an abrasive tool unit, and a plurality of the
abrasive tool units are arranged circumferentially on the
end face of the holding member to form the abrasive tool
body.
[0022] The beneficial effects of adopting the above
further solution are that it is conducive to stacking a
plurality of substrates into an abrasive tool with the end
face as the working surface, improving the applicability of
the product.
[0023] Further, when the abrasive tool body is mounted
on the end face of the holding member, and the substrate
is an annular structure with the inclined surface arranged
on its top end, a plurality of the substrates are stacked
inside and outside to form the abrasive tool body.
[0024] The beneficial effects of adopting the above
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further solution are that it is conducive to stacking a
plurality of substrates inside and outside to form an
abrasive tool with its end face acting as the working
surface, thereby improving the applicability of the pro-
duct.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

Fig. 1 is a schematic diagram of an overall structure
provided in Embodiment 1 of the present invention;
Fig. 2 is a schematic diagram of a structure of the
abrasive tool unit provided in Embodiment 1 of the
present invention;
Fig. 3 is an enlarged schematic diagram of an area N
in the structure shown in Fig. 2;
Fig. 4 is a schematic diagram of the structure of a
single substrate provided in Embodiment 1 of the
present invention;
Fig. 5 is a front view of a single substrate provided in
Embodiment 1 of the present invention;
Fig. 6 is an enlarged schematic diagram of an area P
in the structure shown in Fig. 5;
Fig. 7 is a schematic diagram of an overall structure
provided in Embodiment 2 of the present invention;
Fig. 8 is an enlarged schematic diagram of an area R
in the structure shown in Fig. 7;
Fig. 9 is a schematic diagram of an internal structure
provided in Embodiment 2 of the present invention;
Fig. 10 is an enlarged schematic diagram of an area
Q in the structure shown in Fig. 9;
Fig. 11 is a top view of the overall structure provided
in Embodiment 2 of the present invention;
Fig. 12 is a structural diagram cut along the section
line A-A in the structure shown in Fig. 11;
Fig. 13 is a top view of the single substrate provided
in Embodiment 2 of the present invention;
Fig. 14 is a structural diagram cut along the section
line B-B in the structure shown in Fig. 13;
Fig. 15 is an enlarged schematic diagram of an area
S in the structure shown in Fig. 14;
Fig. 16 is a schematic diagram of an overall structure
provided in Embodiment 3 of the present invention;
Fig. 17 is a front view of the overall structure provided
in Embodiment 3 of the present invention;
Fig. 18 is a top view of the overall structure provided
in Embodiment 3 of the present invention;
Fig. 19 is a top view of an overall structure provided in
Embodiment 4 of the present invention;
Fig. 20 is an enlarged schematic diagram of an area
M in the structure shown in Fig. 19;
Fig. 21 is a structural diagram cut along the section
line C-C in the structure shown in Fig. 19;
Fig. 22 is a schematic diagram of the structure of the
abrasive tool body provided in Embodiment 4 of the
present invention;
Fig. 23 is an enlarged schematic diagram of an area

L in the structure shown in Fig. 22;
Fig. 24 is a side view of a single substrate provided in
Embodiment 5 of the present invention;
Fig. 25 is an enlarged schematic diagram of an area I
in the structure shown in Fig. 24;
Fig. 26 is an enlarged schematic diagram of an area
U in the structure shown in Fig. 13;
Fig. 27 is an enlarged schematic diagram of an area
V in the structure shown in Fig. 13;
Fig. 28 is a side view of a single substrate provided in
Embodiment 6 of the present invention;
Fig. 29 is an enlarged schematic diagram of an area
T in the structure shown in Fig. 28;
Fig. 30 is a side view of a single substrate provided in
Embodiment 7 of the present invention;
Fig. 31 is an enlarged schematic diagram of an area
K in the structure shown in Fig. 30;
Fig. 32 is a side view of a single substrate provided in
Embodiment 8 of the present invention;
Fig. 33 is an enlarged schematic diagram of an area
O in the structure shown in Fig. 32.

[0026] Wherein, the arrows in Figs. 1, 11 and 19 in-
dicate the rotation direction of the abrasive tool; the
arrows in Figs. 12, 15, 20 and 23 indicate the flow path
of cooling water; B in Figs. 25 and 29 indicates the axial
arrangement width of a single row of diamond particles;
B1 in Fig. 29 indicates the width of the blank plated layer;
b in Figs. 25, 26 and 27 indicates the particle size of
diamond particles; b2 in Fig. 31 indicates the thickness of
the saw blade substrate; R and R1 in Fig. 27 indicate the
radii of any two points spaced by one time the particle size
in the rotation direction on the inclined surface of a single
serration of the substrate; b1 in Fig. 27 indicates the
thickness of the electroplated layer in the normal direc-
tion of the inclined surface of the serration.
[0027] In the drawings, the list of components repre-
sented by each reference numeral is as follows:
1. Abrasive tool body; 2. Holding member; 11. Substrate;
12. Inclined surface; 13. Diamond layer; 14. Tooth plate
water channel; 15. Spiral water channel; 16. Anti-rotation
clamping groove; 21. Central column; 22. Clamping
block; 23. Cover plate; 121. Electroplated layer; 122.
Blank plated layer.

DETAILED DESCRIPTION OF EMBODIMENTS

[0028] The principles and features of the present in-
vention will be described below, and the examples given
are only used to explain the present disclosure and are
not intended to limit the scope of the present invention.
[0029] As shown in Figs. 1 to 33, a serrated electro-
plated diamond abrasive tool comprises an abrasive tool
body 1 and a holding member 2, the abrasive tool body 1
is mounted on the holding member 2, the abrasive tool
body 1 is composed of at least one serrated substrate 11,
the serrated surface of the substrate 11 comprises an
inclined surface 12, a diamond layer 13 is plated on the
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inclined surface 12, the diamond layer 13 is arranged in a
single layer in the normal direction of the inclined surface
12, the area on the inclined surface 12 where diamond
particles are to be plated is provided with an electroplated
layer 121, the diamond particles in the diamond layer 13
are encased and plated in the electroplated layer 121,
and in the normal direction of the inclined surface 12, the
thickness b1 of the electroplated layer 121 is greater than
the particle size b of the diamond particles; when the
abrasive tool body 1 is formed by stacking a plurality of
the substrates 11, grooves are formed between two
adjacent serrations on the substrate 11, and the plurality
of grooves on each layerof the substrate11 are combined
and communicated with the plurality of grooves on an
adjacent layer of the substrate 11 to form a tooth plate
water channel 14.
[0030] It should be noted that: the diamond working
layer refers to all diamond particles in the diamond layer
13 on the inclined surface 12 including the diamond
particles that are in contact with the workpiece and dia-
mond particles that will participate in grinding the work-
piece one by one with abrasion in use;
When the abrasive tool body 1 is a single substrate 11 and
uses the outer circumferential surface as the working
surface, the abrasive tool body 1 works like a saw blade.
[0031] The beneficial effects of the present invention
include: the serrated substrate is conducive to achieving
intermittent grinding and optimizing chip removal, the
single-layer diamond layer is conducive to improving
the self-sharpening property of the diamond layer, the
diamond particles are encased and plated in the electro-
plated layer, and the thickness of the electroplated layer
is greater than the particle size of the diamond particles,
which is conducive to ensuring the holding force of the
electroplated layer on the diamond particles and improv-
ing the service life of the diamonds. The tooth plate water
channel is conducive to establishing an internal cooling
manner, optimizing the cooling effect during grinding, and
this structure also achieves a good chip removal effect.
The present invention can prefabricate components and
combine and assembly the components to meet different
market demands for abrasive tools and sawing tools,
making the abrasive tools suitable for efficient proces-
sing, optimizing processing quality, and at the same time,
can partially replace brazed diamond abrasive tools and
powder metallurgy diamond abrasive tools, improving
sharpness and service life, and reducing manufacturing
costs.
[0032] Preferably, as shown in Fig. 27, on the inclined
surface 12 of a single serration of the substrate 11, the
difference R-R1 in the wear direction of the abrasive tool
during operation between any two points spaced by one
time the particle size b of the diamond particles in the
rotation direction is greater than or equal to 1/4 of the
particle size b of the diamond particles and less than or
equal to 1/2 of the particle size b of the diamond particles.
[0033] It should be noted that the wear direction of the
abrasive tool during operation refers to the axial direction

when the abrasive tool body is arranged on the end face
of the holding member; and refers to the radial direction
when the abrasive tool body is arranged on the outer
circumferential surface of the holding member.
[0034] The beneficial effects of adopting the above
further solution are that it is conducive to adjusting the
abrasive tool to have stable self-sharpening property,
service life and sharpness.
[0035] Preferably, as shown in Figs. 24 to 33, when the
abrasive tool body 1 is a single substrate 11, the diamond
particles are arranged in a single row, multiple rows, a
staggered single row, or staggered multiple rows in the
axial direction of the inclined surface 12. The axial ar-
rangement width B of each row of diamond particles in the
axial direction of the inclined surface 12 is greater than
one time the particle size b of the diamond particles and
less than twice the particle size b of the diamond parti-
cles.
[0036] The beneficial effects of adopting the above
further solution are that it is conducive to adapting to
different working conditions according to various embo-
diments, reducing unnecessary wear of diamond parti-
cles, reducing working load, adjusting service life, self-
sharpening property and sharpness performance, and it
is also advantageous to increasing the pressure of single
diamond particles by reducing the concentration of dia-
mond particles.
[0037] Preferably, as shown in Figs. 1 to 23, when the
abrasive tool body 1 is formed by stacking multiple sub-
strates 11, the diamond particles are arranged in a single
row, multiple rows, a staggered single row, or staggered
multiple rows on the inclined surfaces 12 in the stacking
direction of the multiple substrates 11. Each row of dia-
mond particles is parallel to the rotation or movement
trajectory of the diamond particles. The arrangement
width B of each row of diamond particles in the stacking
direction of the multiple substrates 11 is greater than one
time the particle size b of the diamond particles and less
than twice the particle size b of the diamond particles.
[0038] It should be noted that the rotation or movement
trajectory of the diamond particles refers to the direction
of rotation of the diamond particles arranged on the
inclined surface 12 along with the entire abrasive tool
when the entire abrasive tool rotates, as indicated by the
arrows in Figs. 1, 11 and 19.
[0039] Since some of the diamond particles will project
out of the electroplated layer 121 when the diamond
particles are plated on the electroplated layer 121, the
arrangement width B of a single row of diamond particles
in the stacking direction of the multiple substrates 11
refers to the distance between the top of the uppermost
diamond particle and the bottom of the lowermost dia-
mond particle in a range of a row of diamond particles
formed by plating of one electroplated layer 121, as
shown in Figs. 25 and 29.
[0040] The beneficial effects of adopting the above
preferred scheme are that it is conducive to adapting
to different working conditions according to various em-
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bodiments, reducing unnecessary wear of diamond par-
ticles, reducing working load, adjusting service life, self-
sharpening property and sharpness performance, and it
is also advantageous to increasing the pressure of single
diamond particles by reducing the concentration of dia-
mond particles.
[0041] Preferably, as shown in Fig. 29, when the dia-
mond particles are arranged in multiple rows or stag-
gered multiple rows on the inclined surface 12, an area
between two adjacent rows of diamond particles where
no diamond particles are plated is a blank plated layer
122. The width B1 of the blank plated layer 122 is greater
than zero and less than twice the particle size b of the
diamond particles.
[0042] It should be noted that the width B1 of the blank
plated layer 122 refers to the distance between the
bottom of the lowermost diamond particle in the upper
row of diamond particles and the top of the uppermost
diamond particle in the lower row of diamond particles for
two adjacent rows of diamond particles.
[0043] When the diamond particles are arranged in
staggered multiple rows on the inclined surface 12 in
the stacking direction of the multiple substrates 11 and
the number of rows is two, there is no blank plated layer
122, as shown in Fig. 31, which is a special case, and the
details can be found in Embodiment 7 below.
[0044] The beneficial effects of adopting the above
preferred scheme are that the blank plated layer will be
preferentially worn to form grooves during the use of the
abrasive tool and communicated with the tooth plate
water channels to form a micro-structured grid cooling
and chip removal mode; at the same time, it plays a
centering role, reduces the risk of edge chipping, en-
hances mechanical crushing, and reduces the working
load of the abrasive tool.
[0045] Preferably, as shown in Figs. 1 to 23, the abra-
sive tool body 1 is mounted on the outer circumferential
surface or end face of the holding member 2. When the
abrasive tool body 1 is mounted on the outer circumfer-
ential surface of the holding member 2, the substrate 11 is
an annular structure with the inclined surfaces 12 ar-
ranged on its outer circumferential surface; when the
abrasive tool body 1 is mounted on the end face of the
holding member 2, the substrate 11 is a sheet-like struc-
ture or an annular structure with the inclined surfaces 12
arranged on its top end.
[0046] The beneficial effects of adopting the above
preferred solution are that it is conducive to prefabricating
components and meeting different market demands for
abrasive tools and sawing tools by combining and as-
sembling the components, conducive to fabricating end
face working surface abrasive tools, peripheral working
surface abrasive tools, or composite working surface
abrasive tools combining both, and is suitable for
large-scale manufacture and automated assembly of
abrasive tools with various uses, specifications and
shapes.
[0047] Preferably, as shown in Figs. 7 to 18, when the

abrasive tool body 1 is formed by stacking multiple sub-
strates 11, and the abrasive tool body 1 is mounted on the
outer circumferential surface of the holding member 2,
and the inclined surfaces 12 are arranged on the outer
circumferential surface of the substrate 11, the multiple
substrates 11 are stacked up and down to form the
abrasive tool body 1.
[0048] It should be noted that when the multiple sub-
strates 11 are stacked up and down to form the abrasive
tool body 1, the diameters of the multiple substrates 11
can be the same, thus forming an abrasive tool with an
outer contour like a cylindrical surface, as shown in Fig. 7;
the diameters can also be different, thus forming an
abrasive tool with an outer contour like a curved cylind-
rical surface, as shown in Fig. 16.
[0049] The beneficial effects of adopting the above
preferred solution are that it is conducive to stacking
multiple substrates into an abrasive tool with the outer
circumferential surfaceas the working surface, improving
the applicability of the product, and the substrates can be
combined and assembled into an abrasive tool with a
special-shaped working surface.
[0050] Preferably, as shown in Figs. 7 to 15, the holding
member 2 includes a central column 21, a plurality of
clamping blocks 22 and two cover plates 23. The plurality
of clamping blocks 22 are arranged around the periphery
of the central column 21. The two cover plates 23 are
respectively arranged at the top and bottom ends of the
central column 21 and the clamping blocks 22. The
abrasive tool body 1 is arranged between the two cover
plates 23. A plurality of anti-rotation clamping grooves 16
are arranged on the inner side of the substrate 11. The
anti-rotation clamping grooves 16 are arc-shaped groove
structures. The plurality of anti-rotation clamping grooves
16 are clamped to the ends of the plurality of clamping
blocks 22 away from the central column 21 in one-to-one
correspondence. A spiral water channel 15 is formed
between the anti-rotation clamping grooves 16 and the
clamping blocks 22. The spiral water channel 15 is a
plurality of arc-shaped groove structures arranged in
parallel up and down.
[0051] It should be noted that since the anti-rotation
clamping grooves 16 are all arc-shaped groove struc-
tures, when the plurality of anti-rotation clamping grooves
16 are clamped to the plurality of clamping blocks 22 in
one-to-one correspondence, a channel for cooling water
to flow through, namely the spiral water channel 15, is
formed between the clamping blocks 22 and the anti-
rotation clamping grooves 16. The flow path of the cooling
water is as follows: cooling water is injected from the
water inlet channel as shown in Fig. 12, enters between
two adjacent clamping blocks 22, then enters the spiral
water channel 15, and finally is discharged from the tooth
plate water channel 14 between two adjacent serrations,
as shown in Fig. 15.
[0052] The beneficial effects of adopting the above
preferred solution are that it is conducive to improving
the holding force on the substrate and optimizing the
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cooling effect of the abrasive tool.
[0053] Preferably, as shown in Figs. 1 to 6, when the
abrasive tool body 1 is mounted on the end face of the
holding member 2, and the substrate 11 is a sheet-like
structure with the inclined surfaces 12 on its top end,
multiple substrates 11 are stacked to form an abrasive
tool unit, and multiple abrasive tool units are arranged
circumferentially on the end face of the holding member 2
to form the abrasive tool body 1.
[0054] The beneficial effects of adopting the above
preferred solution are that it is conducive to stacking
multiple substrates into an abrasive tool with the end
face as the working surface, and improving the applic-
ability of the product.
[0055] Preferably, as shown in Figs. 19 to 23, when the
abrasive tool body 1 is mounted on the end face of the
holding member 2, and the substrate 11 is an annular
structure with the inclined surfaces 12 arranged on its top
end, multiple substrates 11 are stacked inside and out-
side to form the abrasive tool body 1.
[0056] The beneficial effects of adopting the above
preferred solution are that it is conducive to stacking
multiple substrates in an inside-outside stacking manner
to form an abrasive tool with the end face acting as the
working surface, improving the applicability of the pro-
duct.
[0057] The present invention will be further described
below through several embodiments:

Embodiment 1

[0058] As shown in Figs. 1 to 6, the abrasive tool body 1
is formed by stacking multiple substrates 11, the abrasive
tool uses the end face as the working surface, the sub-
strates 11 are sheet-like structures, the abrasive tool
body 1 is mounted on the end face of the holding member
2, multiple substrates 11 are stacked to form an abrasive
tool unit, and multiple abrasive tool units are arranged
circumferentially on the end face of the holding member 2
to form the abrasive tool body 1.

Embodiment 2

[0059] As shown in Figs. 7 to 15, the abrasive tool body
1 is formed by stacking multiple substrates 11, the abra-
sive tool uses the outer circumferential surface as the
working surface, the substrates 11 are annular struc-
tures, the abrasive tool body 1 is mounted on the outer
circumferential surface of the holding member 2, and
multiple substrates 11 are stacked up and down with
the same diameter to form the abrasive tool body 1.

Embodiment 3

[0060] As shown in Figs. 16 to 18, the abrasive tool
body 1 is formed by stacking multiple substrates 11, the
abrasive tool uses the outer circumferential surface as
the working surface, the substrates 11 are annular struc-

tures, the abrasive tool body 1 is mounted on the outer
circumferential surface of the holding member 2, and
multiple substrates 11 are stacked up and down with
different diameters to form the abrasive tool body 1.

Embodiment 4

[0061] As shown in Figs. 19 to 23, the abrasive tool
body 1 is formed by stacking multiple substrates 11, the
abrasive tool uses the end face as the working surface,
the substrates 11 are annular structures, the abrasive tool
body 1 is mounted on the end face of the holding member
2, and multiple substrates 11 are stacked inside and
outside to form the abrasive tool body 1.
[0062] On the basis of Embodiments 1 to 4, the dia-
mond particles are arranged on the inclined surface 12 in
a single row, multiple rows, a staggered single row, or
staggered multiple rows in the stacking direction of the
multiple substrates 11.

Embodiment 5

[0063] As shown in Figs. 24 and 25, the abrasive tool
body 1 is a single substrate 11, the abrasive tool uses the
outer circumferential surface as the working surface, the
substrate 11 is an annular structure, the abrasive tool
body 1 is mounted on the outer circumferential surface of
the holding member 2, the diamond particles are ar-
ranged in a single row in the axial direction of the inclined
surface 12, and there is no blank plated layer 122.

Embodiment 6

[0064] As shown in Figs. 28 and 29, the abrasive tool
body 1 is a single substrate 11, the abrasive tool uses the
outer circumferential surface as the working surface, the
substrate 11 is an annular structure, the abrasive tool
body 1 is mounted on the outer circumferential surface of
the holding member 2, the diamond particles are ar-
ranged in two rows in the axial direction of the inclined
surface 12; that is, in the axial direction of the substrate
11, two electroplated layers 121 are respectively ar-
ranged at the upper and lower ends of the inclined sur-
face 12 of a single serration of the substrate 11, with a
non-electroplated insulating area existing between the
two electroplated layers 121, and there is a blank plated
layer 122.

Embodiment 7

[0065] As shown in Figs. 30 and 31, the abrasive tool
body 1 is a single substrate 11, the abrasive tool uses the
outer circumferential surface as the working surface, the
substrate 11 is an annular structure, the abrasive tool
body 1 is mounted on the outer circumferential surface of
the holding member 2, the diamond particles are ar-
ranged in a staggered two-row manner in the axial direc-
tion of the inclined surface 12; that is, in the axial direction
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of the substrate 11, on the inclined surface 12 of one
serration of the substrate 11, the upper half is an electro-
plated layer 121 and the lower half is a non-electroplated
insulating area, and on the inclined surface 12 of an
adjacent serration, the lower half is an electroplated layer
121 and the upper half is a non-electroplated insulating
area, with no blank plated layer 122. In this embodiment,
since the electroplated layers 121 are alternately ar-
ranged on the inclined surfaces 12 of the serrations,
when the diamond particles are plated on the electro-
plated layers 121, the parts of the diamond particles
protruding from the electroplated layers 121 are alter-
nately arranged on the circumference of the saw blade,
improving the stability of the saw blade during operation.

Embodiment 8

[0066] As shown in Figs. 32 and 33, the abrasive tool
body 1 is a single substrate 11, the abrasive tool uses the
outer circumferential surface as the working surface, the
substrate 11 is an annular structure, the abrasive tool
body 1 is mounted on the outer circumferential surface of
the holding member 2, the diamond particles are ar-
ranged in staggered multiple rows in the axial direction
of the inclined surface 12; that is, in the axial direction of
the substrate 11, the structure as shown in Embodiment 6
is arranged on the inclined surface 12 of one serration of
the substrate 11, and on the inclined surface 12 of an
adjacent serration, the electroplated layer 121 is ar-
ranged in the middle of the inclined surface 12, with
two non-electroplated insulating areas respectively ar-
ranged at the upper and lower ends of the electroplated
layer 121, and there is a blank plated layer 122 (not
shown). In this embodiment, since the electroplated
layers 121 are alternately arranged on the inclined sur-
faces 12 of the serrations, when the diamond particles
are plated on the electroplated layers 121, the parts of the
diamond particles protruding from the electroplated
layers 121 are alternately arranged on the circumference
of the saw blade, improving the stability of the saw blade
during operation.

Beneficial effects of the embodiments of the present in-
vention:

[0067] The grinding effect is achieved through sawing,
with high sharpness and low load; the serration structure
realizes embedded mounting mode of single-layer dia-
monds (characteristic: most diamonds in the diamond
working layer are not on the same rotation working sur-
face in the wear direction, and gradually participate in
work as wear progresses), solving the problem that sin-
gle-layer electroplated diamond abrasive tools are prone
to a square-level increase in load; through the structural
design, internal cooling and micro-structured grid chip
removal and cooling are realized, suitable for heavy-cut
rough grinding; it is beneficial to manufacture the sub-
strate by stamping, reducing manufacture cost; it is ben-

eficial to prefabricate in a simple way and meet different
market demands for abrasive tools through combined
assembly; it is beneficial to simplify the process of man-
ufacturing abrasive tools by electroplating, reducing en-
vironmental protection difficulties; it can replace some
brazed diamond abrasive tools and powder metallurgy
diamond abrasive tools; it is suitable for automated man-
ufacturing.
[0068] In the description of the present invention, it
should be understood that the terms "center", "longitu-
dinal", "transverse", "length", "width", "thickness",
"upper", "lower", "front", "rear", "left", "right", "vertical",
"horizontal", "top", "bottom", "inner", "outer", "clockwise",
"counterclockwise", "axial", "radial", "circumferential"
and the like indicate orientations or positional relation-
ships based on the orientations or positional relation-
ships shown in the drawings, which are only for the
convenience of describing the present invention and
simplifying the description, rather than indicating or im-
plying that the referred device or element must have a
specific orientation, be constructed and operated in a
specific orientation, and thus cannot be understood as a
limitation to the present invention.
[0069] In addition, the terms "first" and "second" are
only used for descriptive purposes, and cannot be under-
stood as indicating or implying relative importance or
implicitly indicating the number of indicated technical
features. Therefore, the features defined with "first"
and "second" may explicitly or implicitly include at least
one such feature. In the description of the present inven-
tion, "plurality" means at least two, such as two, three,
etc., unless otherwise clearly and specifically defined.
[0070] In the present disclosure, unless otherwise ex-
plicitly specified and defined, terms such as "mount",
"connect", "link", and "fix" shall be understood in a broad
sense. For example, they can refer to a fixed connection,
a detachable connection, or integration connection; they
can be mechanical connections or electrical connec-
tions; they can be direct connections or indirect connec-
tions through an intermediate medium; they can be the
internal communication between two components or the
interaction relationship between two components, unless
otherwise explicitly defined. For those of ordinary skill in
the art, the specific meanings of the above terms in the
present disclosure can be understood according to spe-
cific circumstances.
[0071] In the present disclosure, unless otherwise ex-
plicitly specified and defined, the first feature being "on"
or "under" the second feature may mean that the first and
second features are in direct contact, or the first and
second features are in indirect contact through an inter-
mediate medium. Moreover, the first feature being
"above", "over" and "on top of" the second feature may
mean that the first feature is directly above or obliquely
above the second feature, or simply that the horizontal
height of the first feature is higher than that of the second
feature. The first feature being "below", "under" and
"beneath" the second feature may mean that the first

5

10

15

20

25

30

35

40

45

50

55



9

15 EP 4 741 130 A1 16

feature is directly below or obliquely below the second
feature, or simply that the horizontal height of the first
feature is lower than that of the second feature.
[0072] In the description of this specification, refer-
ences to terms such as "one embodiment", "some em-
bodiments", "example", "specific example", or "some
examples" are intended to mean that a specific feature,
structure, material, or characteristic described in connec-
tion with the embodiment or example is included in at
least one embodiment or example of the present inven-
tion. In this specification, the schematic representations
of the above terms are not necessarily directed to the
same embodiment or example. Furthermore, the de-
scribed specific features, structures, materials, or char-
acteristics may be combined in any suitable manner in
any one or more embodiments or examples. In addition,
those skilled in the art may combine and integrate differ-
ent embodiments or examples and the features of differ-
ent embodiments or examples described in this specifi-
cation without contradicting each other.
[0073] Although the embodiments of the present in-
vention have been shown and described above, it should
be understood that the above embodiments are illustra-
tive and should not be construed as limiting the present
invention. Those of ordinary skill in the art may make
changes, modifications, substitutions, and variations to
the above embodiments within the scope of the present
invention.

Claims

1. A serrated electroplated diamond abrasive tool,
comprising: an abrasive tool body (1) and a holding
member (2), wherein the abrasive tool body (1) is
mounted on the holding member (2), the abrasive
tool body (1) is composed of at least one serrated
substrate (11), the serrated surface of the substrate
(11) comprises an inclined surface (12), a diamond
layer (13) is plated on the inclined surface (12), the
diamond layer (13) is arranged in a single layer in the
normal direction of the inclined surface (12), the area
on the inclined surface (12) where diamond particles
are to be plated is provided with an electroplated
layer (121), the diamond particles in the diamond
layer (13) are encased and plated in the electro-
plated layer (121), and the thickness of the electro-
plated layer (121) in the normal direction of the
inclined surface (12) is greater than the particle size
of the diamond particles;
when the abrasive tool body (1) is formed by stacking
a plurality of the substrates (11), a groove is formed
between two adjacent serrations on the substrate
(11), and a plurality of the grooves on each layer of
the substrate (11) are combined and communicated
with a plurality of the grooves on an adjacent layer of
the substrate (11) to form a tooth plate water channel
(14).

2. The serrated electroplated diamond abrasive tool
according to claim 1, wherein on the inclined surface
(12) of a single serration of the substrate (11), the
difference in the wear direction of the abrasive tool
during operation between any two points spaced by
one time the particle size of the diamond particles in
the rotation direction is greater than or equal to one
quarter of the particle size of the diamond particles
and less than or equal to one half of the particle size
of the diamond particles.

3. The serrated electroplated diamond abrasive tool
according to claim 1, wherein when the abrasive tool
body (1) is a single substrate (11), the diamond
particles are arranged in a single row, multiple rows,
a staggered single row, or staggered multiple rows in
the axial direction of the inclined surface (12), and the
axial arrangement width of each row of the diamond
particles in the axial direction of the inclined surface
(12) is greater than one time the particle size of the
diamond particles and less than two times the par-
ticle size of the diamond particles.

4. The serrated electroplated diamond abrasive tool
according to claim 1, wherein when the abrasive tool
body (1) is formed by stacking a plurality of the
substrates (11), the diamond particles are arranged
in a single row, multiple rows, a staggered single row,
or staggered multiple rows on the inclined surface
(12) in the stacking direction of the plurality of sub-
strates (11), each row of the diamond particles is
parallel to the rotation or movement trajectory of the
diamond particles, and the arrangement width of
each row of the diamond particles in the stacking
direction of the plurality of substrates (11) is greater
than one time the particle size of the diamond par-
ticles and less than two times the particle size of the
diamond particles.

5. The serrated electroplated diamond abrasive tool
according to claim 3 or 4, wherein when the diamond
particles are arranged in multiple rows or staggered
multiple rows on the inclined surface (12), an area
between two adjacent rows of the diamond particles
where no diamond particles are plated is a blank
plated layer (122), and the width of the blank plated
layer (122) is greater than zero and less than two
times the particle size of the diamond particles.

6. The serrated electroplated diamond abrasive tool
according to claim 1, wherein the abrasive tool body
(1) is mounted on the outer circumferential surface or
the end face of the holding member (2); when the
abrasive tool body (1) is mounted on the outer cir-
cumferential surface of the holding member (2), the
substrate (11) is an annular structure with the in-
clined surface (12) arranged on its outer circumfer-
ential surface; when the abrasive tool body (1) is
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mounted on the end face of the holding member (2),
the substrate (11) is a sheet-like structure or an
annular structure with the inclined surface (12) ar-
ranged on its top end.

7. The serrated electroplated diamond abrasive tool
according to claim 6, wherein when the abrasive tool
body (1) is formed by stacking a plurality of the
substrates (11), the abrasive tool body (1) is mounted
on the outer circumferential surface of the holding
member (2), and the inclined surface (12) is ar-
ranged on the outer circumferential surface of the
substrate (11), the plurality of substrates (11) are
stacked up and down to form the abrasive tool body
(1).

8. The serrated electroplated diamond abrasive tool
according to claim 7, wherein the holding member
(2) comprises a central column (21), a plurality of
clamping blocks (22) and two cover plates (23),
wherein the plurality of clamping blocks (22) are
arranged around the periphery of the central column
(21), the two cover plates (23) are respectively ar-
ranged at the top end and the bottom end of the
central column (21) and the clamping blocks (22), the
abrasive tool body (1) is arranged between the two
cover plates (23), a plurality of anti-rotation clamping
grooves (16) are arranged on the inner side of the
substrate (11), the anti-rotation clamping grooves
(16) are arc-shaped groove structures, the plurality
of anti-rotation clamping grooves (16) are clamped
with the ends of the plurality of clamping blocks (22)
far away from the central column (21) in one-to-one
correspondence, a spiral water channel (15) is
formed between the anti-rotation clamping grooves
(16) and the clamping blocks (22), and the spiral
water channel (15) comprises a plurality of arc-
shaped groove structures arranged in parallel up
and down.

9. The serrated electroplated diamond abrasive tool
according to claim 6, wherein when the abrasive tool
body (1) is mounted on the end face of the holding
member (2) and the substrate (11) is a sheet-like
structure with the inclined surface (12) arranged on
its top end, a plurality of the substrates (11) are
stacked to form an abrasive tool unit, and a plurality
of the abrasive tool units are arranged circumferen-
tially on the end face of the holding member (2) to
form the abrasive tool body (1).

10. The serrated electroplated diamond abrasive tool
according to claim 6, wherein when the abrasive tool
body (1) is mounted on the end face of the holding
member (2) and the substrate (11) is an annular
structure with the inclined surface (12) arranged
on its top end, a plurality of the substrates (11) are
stacked inside and outside to form the abrasive tool

body (1).

Amended claims under Art. 19.1 PCT
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1. A serrated electroplated diamond abrasive
tool, comprising: an abrasive tool body (1) and
a holding member (2), wherein the abrasive tool
body (1) is mounted on the holding member (2),
the abrasive tool body (1) is composed of at least
one serrated substrate (11), the serrated surface
of the substrate (11) comprises an inclined sur-
face (12), a diamond layer (13) is plated on the
inclined surface (12), the diamond layer (13) is
arranged in a single layer in the normal direction
of the inclined surface (12), the area on the
inclined surface (12) where diamond particles
are to be plated is provided with an electroplated
layer (121), the diamond particles in the dia-
mond layer (13) are encased and plated in the
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electroplated layer (121), and the thickness of
the electroplated layer (121) in the normal direc-
tion of the inclined surface (12) is greater than
the particle size of the diamond particles;

when the abrasive tool body (1) is formed by
stacking a plurality of the substrates (11), a
groove is formed between two adjacent
serrations on the substrate (11), and a plur-
ality of the grooves on each layer of the
substrate (11) are combined and commu-
nicated with a plurality of the grooves on an
adjacent layer of the substrate (11) to form a
tooth plate water channel (14);
when the abrasive tool body (1) is a single
substrate (11), the diamond particles are
arranged in a single row, multiple rows, a
staggered single row, or staggered multiple
rows in the axial direction of the inclined
surface (12), and the axial arrangement
width of each row of the diamond particles
in the axial direction of the inclined surface
(12) is greater than one time the particle size
of the diamond particles and less than two
times the particle size of the diamond par-
ticles.

2. The serrated electroplated diamond abrasive
tool according to claim 1, wherein on the inclined
surface (12) of a single serration of the substrate
(11), the difference in the wear direction of the
abrasive tool during operation between any two
points spaced by one time the particle size of the
diamond particles in the rotation direction is
greater than or equal to one quarter of the par-
ticle size of the diamond particles and less than
or equal to one half of the particle size of the
diamond particles.
3. The serrated electroplated diamond abrasive
tool according to claim 1, wherein when the
abrasive tool body (1) is formed by stacking a
plurality of the substrates (11), the diamond
particles are arranged in a single row, multiple
rows, a staggered single row, or staggered multi-
ple rows on the inclined surface (12) in the
stacking direction of the plurality of substrates
(11), each row of the diamond particles is parallel
to the rotation or movement trajectory of the
diamond particles, and the arrangement width
of each row of the diamond particles in the
stacking direction of the plurality of substrates
(11) is greater than one time the particle size of
the diamond particles and less than two times
the particle size of the diamond particles.
4. The serrated electroplated diamond abrasive
tool according to claim 1 or 3, wherein when the
diamond particles are arranged in multiple rows
or staggered multiple rows on the inclined sur-

face (12), an area between two adjacent rows of
the diamond particles where no diamond parti-
cles are plated is a blank plated layer (122), and
the width of the blank plated layer (122) is great-
er than zero and less than two times the particle
size of the diamond particles.
5. The serrated electroplated diamond abrasive
tool according to claim 1, wherein the abrasive
tool body (1) is mounted on the outer circumfer-
ential surface or the end face of the holding
member (2); when the abrasive tool body (1)
is mounted on the outer circumferential surface
of the holding member (2), the substrate (11) is
an annular structure with the inclined surface
(12) arranged on its outer circumferential sur-
face; when the abrasive tool body (1) is mounted
on the end face of the holding member (2), the
substrate (11) is a sheet-like structure or an
annular structure with the inclined surface (12)
arranged on its top end.
6. The serrated electroplated diamond abrasive
tool according to claim 5, wherein when the
abrasive tool body (1) is formed by stacking a
plurality of the substrates (11), the abrasive tool
body (1) is mounted on the outer circumferential
surface of the holding member (2), and the in-
clined surface (12) is arranged on the outer
circumferential surface of the substrate (11),
the plurality of substrates (11) are stacked up
and down to form the abrasive tool body (1).
7. The serrated electroplated diamond abrasive
tool according to claim 6, wherein the holding
member (2) comprises a central column (21), a
plurality of clamping blocks (22) and two cover
plates (23), wherein the plurality of clamping
blocks (22) are arranged around the periphery
of the central column (21), the two cover plates
(23) are respectively arranged at the top end and
the bottom end of the central column (21) and
the clamping blocks (22), the abrasive tool body
(1) is arranged between the two cover plates
(23), a plurality of anti-rotation clamping grooves
(16) are arranged on the inner side of the sub-
strate (11), the anti-rotation clamping grooves
(16) are arc-shaped groove structures, the plur-
ality of anti-rotation clamping grooves (16) are
clamped with the ends of the plurality of clamp-
ing blocks (22) far away from the central column
(21) in one-to-one correspondence, a spiral
water channel (15) is formed between the
anti-rotation clamping grooves (16) and the
clamping blocks (22), and the spiral water chan-
nel (15) comprises a plurality of arc-shaped
groove structures arranged in parallel up and
down.
8. The serrated electroplated diamond abrasive
tool according to claim 5, wherein when the
abrasive tool body (1) is mounted on the end
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face of the holding member (2) and the substrate
(11) is a sheet-like structure with the inclined
surface (12) arranged on its top end, a plurality of
the substrates (11) are stacked to form an abra-
sive tool unit, and a plurality of the abrasive tool
units are arranged circumferentially on the end
face of the holding member (2) to form the
abrasive tool body (1).
9. The serrated electroplated diamond abrasive
tool according to claim 5, wherein when the
abrasive tool body (1) is mounted on the end
face of the holding member (2) and the substrate
(11) is an annular structure with the inclined
surface (12) arranged on its top end, a plurality
of the substrates (11) are stacked inside and
outside to form the abrasive tool body (1).

Statement under Art. 19.1 PCT

[0001] Statement or description of the amendments
under Article 19 of the Treaty Dear Examiner:
Thanks for your valuable comments on PCT International
Application No. PCT/CN2024/112628. Under the provi-
sion of Article 19 of the PCT, the applicant has an oppor-
tunity to amend the claims upon receipt of the Interna-
tional Search Report and the written comments from the
International Searching Authority within 2 months from
the date of issuing the International Search Report. The
applicant may amend the originally submitted claims in
response to the International Search Report.
Description of the amendments
[0002] The following amendments are made under
Article 19 of the Treaty:

The original claim 3 is incorporated into claim 1 to
form a new claim 1; and
The serial numbers and citation relationships of
other claims are adaptively amended.

[0003] The above amendments are made based on the
original description and claims, and the amended claims
comply with the provision of Article 19 of the PCT.
[0004] We sincerely thank your hard word in this case.
Thank you!
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