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(54) Electro-deposited thin-blade grindstone
(57) To provide an electro-deposited thin-blade
grindstone containing a plate-shaped base metal (12),
depressed portions (14) that are open from near the
edge portion (12a) of the base metal to the edge portion
(12a) and are formed alternately on both side surfaces
of the base metal, and a number of abrasive grains (16)
fixedly deposited on the depressed portions (14) and

protruded from the side surfaces and end portion of the
base metal (12). The depressed portion (14) is formed
in a depth of 1/2 or more of the thickness of the base
metal (12). The abrasive grain is a hard abrasive grain
(16) made of diamond, CBN or the like. The diameter of
the abrasive grain (16) is nearly equal to the thickness
of the base metal (12).
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Description

[0001] The presentinvention relates to an electro-de-
posited thin-blade grindstone used for grinding, cutting
and grooving a metallic material, a nonmetallic material
and the like.

[0002] Conventionally, in order to cut a difficult-to- ma-
chine material such as ceramics, FRP or the like, as dis-
closed in JP-A-2000-210872 or as shown in Fig. 1, a
thin-blade grindstone 6 on which super-abrasive grains
2 made of diamond, CBN or the like are electro-depos-
ited by plating method has been used. This thin-blade
grindstone 6 is made, for example, by dispersing the su-
per-abrasive grains 2 in a nickel- plating tank and by
electrodepositing the super-abrasive grains 2 near the
edge portion of a disc-shaped base metal 4 by a none-
lectrolytic plating method and an electrolytic plating
method. In the thin-blade grindstone 6, the super-abra-
sive grains 2 are electro-deposited in a single layer on
the surface of the outer peripheral edge portion of the
base metal 4.

[0003] However, in the thin-blade grindstone 6 in the
related art, as shown in Fig. 1, letting the thickness of
the base metal 4 be t and the diameter of the super-
abrasive grain 2 be d, a grinding width w in cutting or
grooving is expressed as W =t + 2d. Accordingly, in or-
der to reduce the cutting width w, the thickness of the
base metal 4 needs to be thinned. However, the thick-
ness t of the base metal 4 can not be thinned too much
because of the strength of the base metal 4. Therefore,
there is presented a problem that because the cutting
width w of a material 8 to be ground becomes large, a
grinding force becomes large and a yield decreases in
the cutting of a precious material.

[0004] Further, the actual machining portion of the
grinding and grooving grindstone of this type in which
the super-abrasive grains 2 are electro-deposited on the
peripheral edge portion of the disc-shaped base metal
4 is only the outermost peripheral end face of the edge
portion and the abrasive grains electro-deposited on
both side surfaces do not have a cutting action. There-
fore, when the abrasive grains on the outermost periph-
eral end surface wear out or drop, the outer peripheral
end surface of the base metal 4 is exposed to lose the
cutting action.

[0005] Still further, because the super-abrasive grains
2 are electro-deposited in a single layer on the outer-
most peripheral end surface of the edge portion of the
base metal 4, when the super-abrasive grains 2 on the
base metal 4 wear out or drop, the outer peripheral end
face, with no super-abrasive grains 2, of the base metal
4 is exposed. As a result, even if the base metal 4 has
no problem, the thin-blade grindstone 6 can not be used.
Therefore, this wastes the precious base metal 4, in-
creases the frequency of replacement of the grindstone
in a cutting work, and thus reduces work efficiency.
[0006] The invention has been made in view of the
above-mentioned problem in the related art. It is the ob-
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ject of the invention to provide an electro-deposited thin-
blade grindstone capable of reducing a cutting width, in-
creasing a tool life, reducing the frequency of replace-
ment, and improving efficiency in the cutting and grind-
ing work.

[0007] The invention relates to an electro-deposited
thin-blade grindstone, characterized by including a
plate-shaped base metal, depressed portions that are
open from near the edge portion of the base metal to
edge portion and are formed alternately on both side
surfaces of the base metal, and a number of abrasive
grains deposited on the depressed portions and protrud-
ed from the side surfaces and, optionally, from end por-
tion of the base metal. The above-mentioned abrasive
grain may be a super-abrasive grain made of diamond,
CBN or the like. The depressed portion may be formed
in a depth of 1/2 or more of the thickness of the base
metal. Itis preferable that the abrasive grain has a grain
size nearly equal to the thickness of the base metal.
[0008] Between the respective depressed portions
adjacent to each other along the edge portion of the
base metal may be formed a cutout in which the edge
portion of the disc-shaped base metal is cut away by a
predetermined amount in the radial direction of the disc,
and the edge portions of the abrasive grains on the de-
pressed portions are exposed by the cutout.

[0009] The abrasive grains may be electro-deposited
on the depressed portions formed on both the side sur-
faces of the base metal overlap each other on an outer
peripheral envelope and the outer periphery of the base
metal is actually positioned completely inside the enve-
lope of the abrasive grains. Even if the abrasive grains
on the outermost periphery wear out or drop, the edge
portion of the base metal is brought into contact with a
material to be ground or chips, thereby being worn out,
whereby the abrasive grains are exposed one after an-
other in the radial direction or the like of the disc-shaped
base metal. This action is similar to the wearing mech-
anism of a metal-bonded diamond grindstone.

[0010] Further, an electro-deposited thin-blade grind-
stone in accordance with the invention may have the de-
pressed portions that are open from near the edge por-
tion of the disc-shaped base metal to the edge portion
and are formed alternately on both the side surfaces of
the base metal are formed by a chemical treatment such
as an electrolytic machining, an etching, or the like, and
anumber of abrasive grains protruded from the side sur-
faces and edge portion of the base metal are fixedly
electro-deposited on the depressed portions by a none-
lectrolytic plating, an electrolytic plating, or the like.
Embodiments of the invention will now be described, by
way of example only, with reference to the accompany-
ing drawings, of which:

Fig. 1 is an enlarged cross-sectional view to show
the state of use of an electro-deposited thin-blade
grindstone in the related art.

Fig. 2 is a plan view of the electro-deposited thin-
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blade grindstone in accordance with the first em-
bodiment of the invention.

Fig. 3 is a front view of the electro-deposited thin-
blade grindstone in accordance with the first em-
bodiment of the invention.

Fig. 4 is an enlarged cross-sectional view to show
the state of use of the electro-deposited thin-blade
grindstone in accordance with the first embodiment
of the invention.

Fig. 5 is a plan view of an electro-deposited thin-
blade grindstone in accordance with the second
embodiment of the invention.

Fig. 6 is a front view of the electro-deposited thin-
blade grindstone in accordance with the second
embodiment of the invention.

Fig. 7 is an enlarged cross-sectional view taken on
a line A-Ain Fig. 5.

[0011] Modes for carrying out the invention will be
hereinafter described with reference to the drawings.
Fig. 2 to Fig. 4 show an electro-deposited thin-blade
grindstone 10 in accordance with the first embodiment
of the invention. The electro-deposited thin-blade grind-
stone 10 in accordance with the present embodiment is
made of a base metal 12 made of a disc-shaped metallic
plate having a thickness of from about 0.05 mm to 0.5
mm, for example, 0.2 mm. The base metal 12 has de-
pressed portions 14 which are formed at predetermined
pitches in the vicinity of its edge portion and are open
to its edge portion 12a of the base metal 12 and are
formed in a concentric manner alternately on both side
surfaces of the base metal 12. The depressed portions
14 are formed in a depth of 1/2 or more of the thickness
of the base metal 12. A shaft hole 18 for clamping is
concentrically formed at the center of the base metal 12.
The base metal 12 is made of a tough and hard metal
and thus can be reduced in thickness. Further, the pe-
ripheral portions of the depressed portions 14 of the
base metal 12 may be made of a comparatively soft ma-
terial or a brittle material as compared with a material to
be ground so that they are easy to wear out.

[0012] A number of abrasive grains 16 that protrude
by a predetermined amount from the side surfaces and
edge portion 12a of the base metal 12 are fixedly elec-
tro-deposited on the depressed portions 14. The abra-
sive grains 16 are hard super-abrasive grains made of
diamond, CBN or the like. The abrasive grain size is
preferably, for example, from about 50 um to 300 um,
and more preferably, nearly equal to the thickness of the
base metal 12, depending on the thickness of the base
metal 12. It is recommended that the amount of protru-
sion of the abrasive grains 16 from the both side surfac-
es of the base metal 12 be, for example, about from 5
% to 20 % of the grain size of the abrasive grain 16. It
is recommended that the amount of protrusion of the
abrasive grains 16 from the edge portion 12a of the base
metal 12 be appropriately set, for example, at a value
ranging from about 0 %, ie no protrusion initially, to 50
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% of the grain size of the abrasive grain 16. Here, the
amount of protrusion of the abrasive grains 16 from the
edge portion 12a is autonomously formed during cut-
ting, that is, the metal portion of the base metal 12 is
worn out more quickly to protrude the abrasive grains
16 from about 5% to 20 % of the grain size.

[0013] In a method for manufacturing an electro-de-
posited thin-blade grindstone 10 in accordance with the
present embodiment, depressed portions 14 that are
open from near the edge portion of a disc-shaped base
to the edge portion and are formed in a concentric man-
ner alternately on both side surfaces of the base metal
12 are formed by an electrolytic grinding. The depressed
portions 14 are formed by facing electrodes each corre-
sponding to the shape of the depressed portion 14 to
the both side surfaces near the edge portion of the base
metal 12. First, the electrodes that are formed in the cir-
cumferential direction of the base metal 12 in the same
shape as the depressed portion 14 and are symmetric
to each other are faced to the edge portion of the base
metal 12. Then, the opposed electrodes are turned by
a half pitch of the depressed portion 14, thereby being
arranged in a staggered manner to form the depressed
portions at the same time on both the sides of the base
metal 12. Here, the depressed portions 14 may be
formed by a chemical treatment such as an etching or
the like.

[0014] Next, a number of abrasive grains 16 are fix-
edly electro-deposited on the depressed portions such
that they are protruded by a small amount from the side
surfaces and edge portion 12a of the base metal 12. The
abrasive grains 16 are electro-deposited by giving a
usual chemical plating and then by giving an electrolytic
plating thereon. A heat treatment after the electrodepo-
sition leads to the distortion of the base metal 12 and
hence it is preferable to avoid the heat treatment.
[0015] Afterthe electrodeposition, the abrasive grains
16 are dressed up to make the grain size even with each
other. The dressing of the abrasive grains 16 is to re-
move portions protruding 30 % or more than a desired
value from the surface of the base metal 12. A method
for dressing the abrasive grains 16 is to polish the abra-
sive grains 16 protruding from the depressed portions
14 by means of a diamond grindstone.

[0016] In the electro-deposited thin-blade grindstone
10 in accordance with the present embodiment, as
shown in Fig. 4, letting the thickness of the base metal
12 be t, the diameter of the super abrasive grain 2 or the
thickness of a plated layer be d, the depth of the de-
pressed portion 14 be a, the grinding width w of cutting
or grooving is expressed as W =t + 2(d-a). Therefore,
the cutting width w can be reduced by 2 times the depth
of the depressed portion 14 as compared with the con-
ventional technology. Further, in the electro-deposited
thin-blade grindstone 10 in accordance with the present
embodiment, even if the abrasive grains 16 wear out
and drop as the grinding proceeds, the edge portion 12a
of the base metal 12 wears out in the radial direction of
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the base metal 12 and hence the abrasive grains 16 in-
side in the radial direction of the base metal 12 are ex-
posed and can grind a material 8 to be ground until the
width in the radial direction of the base metal 12 in the
depressed portion 14 becomes zero. This makes it pos-
sible to extremely elongate the tool life of the electro-
deposited thin-blade grindstone 10 and thus to continu-
ously cut the material 8 for a long time without replacing
the tool of the electro-deposited thin-blade grindstone
10 even if the material 8 is hard to cut. Further, since
the edge portion 12a of the base metal 12 is worn out
by the material 8 to be ground as the grinding proceeds,
it does not affect a cutting or grinding work. Still further,
by making the base metal 12 around the depressed por-
tions 14 of a material softer or more brittle than the ma-
terial 8 to be ground, the reproducing of the abrasive
grains 16 can be speeded up.

[0017] As an example of this electro-deposited thin-
blade grindstone 10 was formed a grindstone of the type
in which the diameter of a base metal 12 was 80 mm,
the diameter of a shaft hole 18 was 20 mm, the thickness
of the base metal 12 was 0.3 mm, the depth of the de-
pression was 0.24 mm, the grain size of a diamond abra-
sive grain was 0.3 mm, the number of divisions on both
sides of the base metal 12 (the number of depressed
portions 14) was 36, and the width in the radial direction
of the depressed portion 14 was 3 mm. Thereby, the cut-
ting width w was made 0.42 mm and the cutting tool life
of the grindstone 16 was made 100 times or more as
compared with the conventional thin-blade grindstone.
[0018] Next, an electro-deposited thin-blade grind-
stone 20 in accordance with the second embodiment of
the invention will be described with reference to Fig. 5
to Fig. 7. Here, the same members as in the above-men-
tioned embodiment will be denoted by the same refer-
ence characters and the description thereof will be omit-
ted. The electro-deposited thin-blade grindstone 20 in
accordance with the second embodiment has cutouts
22 where the edge portion 12a is cut away in the radial
direction between the neighboring depressed portions
14 along the edge portion 12a of the base metal 12. The
cutouts 22 may be cut away to an appropriate depth,
and they can be cut away, at the maximum depth, to the
width of the depressed portion 14 in the radial direction
of the base metal 12, and may be cut to such an extent
that part of the abrasive grains 16 are exposed from the
depressed portions 14.

[0019] By these cutouts 22 are exposed the end por-
tions in the grinding direction of the abrasive grains 16
on the depressed portions 14, whereby the cutting or
grinding can be more effectively performed.

[0020] Incidentally, the electro-deposited thin-blade
grindstone in accordance with the invention is not limited
to the embodiments described above, but may be
formed in such a manner that the same depressed por-
tions as described above are formed along the blade-
forming edge portion of a band saw made by forming a
slim rectangular steel plate in the shape of a loop and
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that abrasive grains are electro-deposited on the de-
pressed portions. Also by this electro-deposited thin-
blade grindstone, it is possible to produce the same ef-
fect as described above and to cut a larger material. Fur-
ther, the material and size of the abrasive grain can be
appropriately selected.

[0021] Still further, the abrasive grains may be depos-
ited on the depressed portions evenin only a single layer
of a single abrasive grain, or it is recommended that
abrasive grains made of sintered bodies of polycrystals
or the other grinding particles be formed in a desired
diameter and be deposited on the depressed portions.
Still further, the material of the abrasive grain may be
formed even of a hard metal and can be appropriately
selected in accordance with the material to be ground.
[0022] The electro-deposited thin-blade grindstone in
accordance with the invention can reduce the grinding
allowance of the material to be ground and greatly ex-
pand a tool life and improve a work efficiency, and fur-
ther, is easily manufactured and can be machined with
accuracy.

Claims

1. An electro-deposited thin-blade grindstone, char-
acterized by including:

a plate-shaped base metal (12);

depressed portions (14) that are open from
near the edge portion of the base metal (12) to
edge portion and are formed alternately on both
side surfaces of the base metal (12); and

a number of abrasive grains (16) deposited on
the depressed portions(14) which protrude
from the side surfaces of the base metal (12).

2. An electro-deposited thin-blade grindstone accord-
ing to claim 1, wherein the depressed portion (14)
is formed in a depth of 1/2 or more of the thickness
of the base metal (12).

3. An electro-deposited thin-blade grindstone accord-
ing to claim 1 or 2, wherein the abrasive grain (16)
has a grain size nearly equal to the thickness of the
base metal (12).

4. An electro-deposited thin-blade grindstone accord-
ing to any preceding claim, wherein a cutout (22) in
which the edge portion (12a) of the disc-shaped
base metal (12) is cut away by a predetermined
amount in its radial direction is formed between the
respective depressed portions (14) adjacent to
each other along the edge portion (12a) of the base
metal (12) and wherein the edge portions (12a) of
the abrasive grains on the depressed portion (14)
are exposed to the cutout (22).
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An electro-deposited thin-blade grindstone as
claimed in any preceding claim, in which a number
of the abrasive grains (16) deposited on the de-
pressed portions (14) protrude from the edge por-
tion of the base metal (16). 5

An electro-deposited thin-blade grindstone accord-

ing to any preceding claim, wherein the depressed
portions (14) that are open from near the edge por-

tion (12a) of the disc-shaped base metal (12) to the 170
edge portion (12a) and are formed alternately on
both the side surfaces of the base metal (12) are
formed by a chemical treatment and wherein a
number of abrasive grains (16) protruded from the
side surfaces or edge portion (12a) of the base met- 15
al (12) are fixedly electro-deposited on the de-
pressed portions (14).

A method of making a grindstone as claimed in any
one of claims 1to 5, in which the depressed portions 20
(14) that are open from near the edge portion (12a)
of the disc-shaped base metal (12) to the edge por-
tion (12a) and are formed alternately on both the
side surfaces of the base metal (12) are formed by
a chemical treatment and wherein a number of 25
abrasive grains (16) protruded from the side surfac-
es and edge portion (12a) of the base metal (12)
are fixedly electro-deposited on the depressed por-
tions (14).
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