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(57) Abstract: A grinding wheel has a disc having a connection hole formed at a center thereof, to which a rotation axis of a grinder
& is connected, and a plurality of abrasive segments detachably connected to a surface of the disc. A plurality of fixing recesses are
o radially formed on the surface of the disc at an interval and fixing protrusions having a shape corresponding to the fixing recess are
formed on bottom surfaces of the abrasive segments, so that the abrasive segments are connected to the disc by inserting the fixing
protrusions into the fixing recesses. According to the grinding wheel, when the abrasive segment is worn away or inferior as it is
used for a long time, it has only to replace the corresponding abrasive segment only. Accordingly, an economical efficiency is high.
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Description

GRINDING WHEEL
Technical Field

The present invention relates to a grinding wheel used for grinding a surface of a
rigid material such as stone, and more particularly to a grinding wheel having an
abrasive segment formed by mixing, molding and sintering metal and diamond
powders.

Background Art

As shown in Fig. 1, a grinding wheel according to the prior art comprises a disc 1
and a plurality of abrasive segments 2 radially provided to a surface of the disc 1 at an
interval. The grinding wheel is generally connected to a rotation axis of an electrically
powered grinder (not shown) and rotated to perform an abrading operation as the
grinder is driven while the abrasive segments 2 are in contact with a surface of an
object to be abraded. In order to connect the wheel to the grinder, there is formed a
connection hole at a center of the disc 1, to which the rotation axis of the grinder is
connected.

The abrasive segment 2 is made by mixing diamond powders with metal powders
such as iron (Fe), tungsten (W), cobalt (Co) and the like that are bonding agents,
molding and sintering them. Then, the abrasive segments 2 are integrally attached to
the surface of the disc 1 using a silver-solder welding method, for example.

Like this, according to the grinding wheel of the prior art, the abrasive segments 2
are bonded to the disc 1 with the welding method and the like. Accordingly, when it is
necessary to replace the abrasive segment 2 due to wears as it is used for a long time,
the whole grinding wheel 2 including the disc 1 should be replaced. In particular, even
when some of the abrasive segments 2 are inferior or damaged, it is required to replace
the whole grinding wheel.

Disclosure of Invention

Technical Problem

Accordingly, the present invention has been made to solve the above problems. An
object of the invention is to provide a grinding wheel capable of detachably connecting
abrasive segments to a disc in a sliding manner and individually replacing the abrasive
segments.

Technical Solution

In order to achieve the above object, there is provided a grinding wheel comprising

a disc having a connection hole formed at a center thereof, to which a rotation axis of

an grinder is connected; and a plurality of abrasive segments detachably connected to a
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surface of the disc. According to the invention, a plurality of fixing recesses are
radially formed on the surface of the disc at an interval and fixing protrusions having a
shape corresponding to the fixing recess are formed on bottom surfaces of the abrasive
segments, so that the abrasive segments are connected to the disc by inserting the
fixing protrusions into the fixing recesses.

According to the invention, when the abrasive segment is worn away as the
grinding wheel is used for a long time, it has only to replace the worn abrasive segment
only without replacing the grinding wheel. In addition, even when something is wrong
with some of the abrasive segments, it has only to replace the wrong abrasive segment
only and thus an economical efficiency thereof is high.

In addition, according to the invention, the abrasive segment includes an abrasive
tip mixed with diamond and metal and a metallic base part formed at a lower part of
the abrasive tip. The fixing protrusion is formed a bottom surface of the base part. The
abrasive tip and the base part are integrally formed by pressurizing and sintering
diamond-metal mixed powders constituting the abrasive tip and metal powders con-
stituting the base part at the same time.

Like this, since the abrasive segment is formed in a body by pressurizing and
sintering diamond-metal mixed powders and metal powders, it is possible to simplify a
manufacturing process of the abrasive segment and to prevent a thermal deformation
which can occur during the welding operation.

In the mean time, according to an embodiment of the invention, the fixing recess
and the fixing protrusion have such shape that a width thereof is gradually narrowed
from a center part of the disc toward a periphery thereof so as to prevent the abrasive
segment from being deviated from the disc when the grinding wheel is rotated.

Additionally, in order to prevent the deviation of the abrasive segment more
positively, the fixing recess may have such shape that a bottom surface thereof is
gradually inclined downwardly from the center part of the disc toward the periphery.

According to an embodiment of the invention, the fixing recess and the fixing

protrusion may have a section of a dovetail shape.

Brief Description of the Drawings

The above and other objects, features and advantages of the present invention will
be more apparent from the following detailed description taken in conjunction with the
accompanying drawings, in which:

FIG. 1 is a perspective view of a grinding wheel according to the prior art;

FIG. 2 is a perspective view of a grinding wheel according to an embodiment of the
present invention;

FIG. 3 is a perspective view showing an abrasive segment of the grinding wheel
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according to the present invention;

FIG. 4 is a perspective view showing a bottom of the abrasive segment shown in
FIG. 3; and

FIG. 5 is a perspective view showing a disc of a grinding wheel according to an
embodiment of the invention.

Best Mode for Carrying Out the Invention

Hereinafter, a preferred embodiment of the present invention will be described with
reference to the accompanying drawings. In the following description of the present
invention, a detailed description of known functions and configurations incorporated
herein will be omitted when it may make the subject matter of the present invention
rather unclear.

As shown in Fig. 2, a grinding wheel according to an embodiment of the invention
comprises a disc 10 and a plurality of abrasive segments 20 radially connected to a
surface of the disc 10 at an interval. A connection hole 11 is formed at a center of the
disc, to which a rotation axis of a grinder (not shown) is connected.

As shown in Fig. 3, the abrasive segment 20 includes a base part 21 having a shape
which is generally similar to a trapezoid and a pair of tips 22 having a shape which is
approximately similar to a right-triangle, and symmetrically bonded to an upper
surface of the base part 21. The tip 22 is made of a material having mixed diamond and
metal and the base part 21 is made of a metal.

The abrasive segment 20 is manufactured as follows. First, there is prepared a mold
(not shown) having a same shape as the abrasive segment 20. Then, a section of the
mold corresponding to the base part 21 is filled with only metal powders such as iron
(Fe), tungsten (W), cobalt (Co) and the like without the diamond and sections of the
mold corresponding to the tips are filled with a mixture of diamond and metal
powders. After that, the powders filled in the mold are pressurized and sintered,
thereby resulting in a final shape of the abrasive segment 20 as shown in Fig. 3.

In order to connect the segment to the disc 10, a fixing protrusion 23 is formed at a
center of a bottom surface of the base part 21 along a longitudinal direction of the base
part, as shown in Fig. 4. The fixing protrusion 23 has such shape that a width thereof is
gradually changed along a longitudinal direction, i.e., a trapezoidal shape.

As shown in Fig. 5, there are formed a plurality of fixing recesses 12 in the surface
of the disc 10, which are radially positioned at an interval apart from each other and
extended along a radial direction correspondingly to the fixing protrusions 23 of the
abrasive segments 20. The fixing protrusion 23 of the abrasive segment 20 is inserted
into the fixing recess 12 of the disc 10, so that the abrasive segment 20 is connected to
the disc 10.
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Correspondingly to the shape of the fixing protrusion 23, each of the fixing recesses
12 has a trapezoidal shape that a width thereof is gradually narrowed from the center
part of the disc 10 toward a periphery thereof.

As shown in Fig. 2, the fixing protrusion 23 is inserted from a wider part of the
fixing recess 12 (the center part of the disc) toward a narrow part of the recess (the
periphery of the disc). When the disc 10 is rotated as the grinder is operated in
performing an abrading operation, the abrasive segment 20 is forced toward the
periphery of the disc 10 due to a centrifugal force. At this time, since the fixing
protrusion 23 and the fixing recess 12 have the shape that the width thereof is
gradually narrowed toward the periphery, the fixing protrusion 23 is moved toward the
periphery along the fixing recess 12 and engaged with the recess, so that the abrasive
segment 20 is tightly fixed to the disc 10.

As shown in Figs. 4 and 5, a surface of the fixing recess 12 and a bottom surface of
the fixing protrusion 23 are inclined at an angle corresponding to each other toward the
periphery of the disc 10 so that the fixing protrusion 23 can be smoothly inserted into
the fixing recess 12.

In addition, although it is not specifically shown in Figs., in order to positively
prevent the abrasive segment 20 from being deviated from the disc when the disc 10 is
turned upside down from the state shown in Fig. 5 for an abrading operation, sections
of the fixing protrusion 23 and the fixing recess 12 may be formed into a dovetail
shape.

Industrial Applicability

As described above, according to the invention, the abrasive segment is detachably
connected to the fixing recess of the disc surface. Accordingly, when the abrasive
segment is worn away due to wears as it is used for a long time, it has only to replace
the worn abrasive segment only, without the replacement of the disc. In addition, even
when something is wrong with some of the abrasive segments, it has only to replace
the wrong abrasive segment only and thus an economical efficiency thereof is high.

In addition, since it is not required the welding operation for shaping and
connecting the abrasive segment, there is no worry that the disc is deformed due to the
heat occurring during the welding operation.

While the invention has been shown and described with reference to certain
preferred embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made thereto without departing from the

spirit and scope of the invention as defined by the appended claims.
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Claims

[1] A grinding wheel comprising:

a disc having a connection hole formed at a center thereof, to which a rotation
axis of a grinder is connected; and

a plurality of abrasive segments detachably connected to a surface of the disc,
wherein a plurality of fixing recesses are radially formed on the surface of the
disc at an interval and fixing protrusions having a shape corresponding to the
fixing recess are formed on bottom surfaces of the abrasive segments, so that the
abrasive segments are connected to the disc by inserting the fixing protrusions
into the fixing recesses,

wherein the abrasive segment includes an abrasive tip mixed with diamond and
metal and a metallic base part formed at a lower part of the abrasive tip, and the
fixing protrusion is formed a bottom surface of the base part, and

wherein the abrasive tip and the base part are integrally formed by pressurizing
and sintering diamond-metal mixed powders constituting the abrasive tip and
metal powders constituting the base part at the same time.

[2] The grinding wheel according to claim 1, wherein the fixing recess and the fixing
protrusion have such shape that a width thereof is gradually narrowed from a
center part of the disc toward a periphery.

[3] The grinding wheel according to claim 2, wherein the fixing recess has such
shape that a bottom surface thereof is gradually inclined downwardly from the
center part of the disc toward a periphery.

[4] The grinding wheel according to claim 2, wherein the fixing recess and the fixing

protrusion have a section of a dovetail shape.



WO 2006/031044 PCT/KR2005/003012




2/3

WO 2006/031044 PCT/KR2005/003012

[Fig. 3]




3/3

PCT/KR2005/003012

WO 200




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2005/003012

A.  CLASSIFICATION OF SUBJECT MATTER
IPC7 B24D 5/06

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC 7 B24D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
KR : IPC AS ABOVE

Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used)
KIPONET, DELPHION, "ABRASIV* AND SEGMENT "

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 11-151675 A (SPEEDFAM CO LTD) 8 JUN 1999 1,2,4
SEE THE ABSTRACT AND FIG1 ~ FIG3
Y US 5,243,790 A ( ABRASIFS VEGA INC) 14 SEP 1993 1,2,4
SEE CULUMN 7 ROW 33 ~ROW 53 AND FIG 6
Y KR 284945 Y (SHIN-HAN DIAMOND CO LTD ) 7 AUG 2002 2,4
SEE THE ABSTRACT AND FIG 7
A US 5,247,765 A (ABRASIVE TECHNOLOGY EUROPE, S.A.) 1~4
SEE THE ABSTRACT AND FIGS
I:l Further documents are listed in the continuation of Box C. D See patent family annex.
® Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"Q"  document referring to an oral disclosure, use, exhibition or other combined with one or mote other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&"  document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
18 NOVEMBER 2005 (18.11.2005) 18 NOVEMBER 2005 (18.11.2005
Name and mailing address of the ISA/KR Authorized officer .
Kaorean Intellectual Property Office LTl
920 Dunsan-dong, Sco-gu, Dagjeon 302-701, HAM, Joung Hyun ‘ L
s Republic of Korea R ¥
Facsimile No.  §2-42-472-7140 Telephone No.  82-42-481-5458

Form PCT/ISA/210 (second sheet) (April 2005)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

