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(57) Abrégée/Abstract:
The invention provides a cutting segment for a cutting tool for cutting or drilling a brittle work piece such as stone, bricks, concrete
and asphalt, and a cutting tool having the cutting segment. The cutting segment includes a cutting surface for cutting a work piece
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(57) Abrege(suite)/Abstract(continued):

and a plurality of abrasive particle layers. The abrasive particle layers are disposed perpendicular to a cutting direction. Each of the
abrasive layers has a plurality of abrasive particle rows in a width direction of the cutting segment. Each of the abrasive rows has a
plurality of abrasive particles arranged in a line. Further, the abrasive layers have a plurality of blank sections therebetween. In the
blanks sections, abrasive particles are absent or have a concentration of 70% or less with respect to those in the abrasive rows. In
addition, the blank sections include relatively thick blank sections and relatively thin blank sections.



wO 2006/112654 A1 I D00 AL A0 000 0 0

CA 02606204 2007-10-16

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [
International Bureau -

(43) International Publication Date
26 October 2006 (26.10.2006)

(51) International Patent Classification:
B23D 61/02 (2006.01)

(21) International Application Number:
PCT/KR2006/001442

(22) International Filing Date: 19 April 2006 (19.04.2006)
(25) Filing Language: Korean
(26) Publication Language: English

(30) Priority Data:
10-2005-0033340 21 April 2005 (21.04.2005) KR
10-2006-0021939 8 March 2006 (08.03.2006) KR

(71) Applicants (for all designated States except US): EHWA
DIAMOND INDUSTRIAL CO., LTD. [KR/KR]; 520-2
Won-dong Osan, Kyungki-do 447-060 (KR). GENERAL
TOOL, INC. [KR/US]; 2025 Alton Parkway, Irvine, CA
92606 (US).

(72)
(75)

(74)

(81)

(10) International Publication Number

WO 2006/112654 Al

Inventors; and

Inventors/Applicants (for US only): KIM, Soo-Kwang
[KR/US]; 18761 Dr. Irvine, Portofino, CA 92612 (US).
PARK, Hee-Dong |KR/KR]; 313-1802 Dongsin Apt.
Youngtong-dong, Youngtong-ku, Suwon, Kyungki-do
443-470 (KR). CHANG, Joon-Ho [KR/KR]; 1212-706
Greenvill Apt. 730 Choji-dong, Danwon-gu, Ansan,
Kyungki-do 425-866 (KR). KIM, Jong-Ho [KR/KR];
1006-1405 Joogong Apt., 908 Jinan-ri, Taean-eup, Hwa-
sung, Kyungki-do 445-972 (KR).

Agent: C & S PATENT AND LAW OFFICE; C-2306
Daelim Acrotel, 467-6 Dogok-dong, Kangnam-gu, Seoul
135-971 (KR).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KL,
KG, KM, KN, KP, KZ, LC, LK, LR, LS, LT, LU, LV, LY,
MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO,

[Continued on next page]

(54) Title: CUTTING SEGMENT FOR CUTTING TOOL AND CUTTING TOOLS

(57) Abstract: The invention provides a cutting segment for a cutting tool for cutting or

(a) drilling a brittle work piece such as stone, bricks, concrete and asphalt, and a cutting tool
TW G 100 having the cutting segment. The cutting segment includes a cutting surface for cutting
TMH | T a work piece and a plurality of abrasive particle layers. The abrasive particle layers are
T‘“ﬂ‘*ﬁ% T P 104 disposed perpendicular to a cutting direction. Each of the abrasive layers has a plurality
sER<RR<RY -1 of abrasive particle rows in a width direction of the cutting segment. Each of the abrasive
g J:qu?r_:: S?E rows has a plurality of abrasive particles arranged in a line. Further, the abrasive layers
g ey have a plurality of blank sections therebetween. In the blanks sections, abrasive particles
DIE SRyl :O:E e are absent or have a concentration of 70% or less with respect to those in the abrasive rows.
™\ lﬂ | lﬂ l l:O: 1 In addition, the blank sections include relatively thick blank sections and relatively thin
s WEWS blank sections.
SRR SRN SRR SN
RleRRe/RNe/ RN
Clwrrw by |
l__ o o]
I T | I O O l:
8 PHRIAIRIR B
SRR SRR SRR SR
SEcRRs AR RuS
I O | T O | O O O O O 1
'lllrjl E EI I = :1 I : I:I I ': 1}1
A
L L L
AR
(L T | T T | I O O
cRNoRNeRRCHN
R R

(b)

Thickness direction

106
\\




CA 02606204 2007-10-16

WO 2006/112654 A1 | IHIHHVA!H FARO A0 ADORR 01 EA ARAT A R

NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, RO, SE, SI, SK, TR), OAPI (BE, BJ, CF, CG, CI, CM, GA,
SL, SM, SY, TI], TM, TN, TR, TT, TZ, UA, UG, US, UZ, GN, GQ, GW, ML, MR, NE, SN, TD, TG).
VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every Published:
kind of regional protection available): ARIPO (BW, GH, ~—— with international search report
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, T, TM),  For two-letter codes and other abbreviations, refer to the "Guid-
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, ance Notes on Codes and Abbreviations" appearing at the begin-
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT, ning of each regular issue of the PCT Gazette.



CA 02606204 2007-10-16
1

WO 2006/112654 PCT/KR2006/001442

Description

CUTTING SEGMENT FOR CUTTING TOOL AND CUTTING
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TOOLS
Technical Field

The present invention relates to a cutting segment for a cutting tool for cutting or
drilling a brittle work piece such as stone, bricks, concrete and asphalt, and a cutting
tool having the cutting segment. More particularly, the present invention relates to a
cutting segment improved 1n cutting rate and useful life by properly arranging abrasive

particles, and a cutting tool having the cutting segment.

Background Art

To cut or drill a brittle work piece such as stone, bricks, concrete and asphalt
requires abrasive particles having higher hardness than a work piece.

The abrasive particles are exemplified by artificial diamond particles, natural
diamond particles, nitrogen boride and super-hardness particles, of which artiticial
diamond particles are most widely used.

An artificial diamond (hereinafter referred to as "diamond” was mvented 1n the
1950s. The diamond, which 1s known to have the highest hardness out of materials in
the earth, has been accordingly used for cutting and grinding tools due to such

properties.

Especially, the diamond has been broadly used 1n a stone processing field where
stone such as granite and marble 1s cut and ground, and 1n a construction tield where a
concrete structure 1s cut and ground.

A cutting segment and a cutting tool, which will be explained hereunder, employ
diamond particles as abrasive particles.

Typically, a diamond tool comprises segments having diamond particles dispersed
therein and a metal core having the segments fixed thereto.

FIG. 1 illustrates an example of a segment type diamond tool.

As shown 1n FIG. 1, the segment type diamond tool 1 includes a plurality of
segments 11 and 12 fixed to a disk-shaped metal core 2, in which each of the segments

11 and 12 has diamond particles 5 randomly dispersed therein.

The segments are tabricated via powder metallurgy in which the segments are
mixed with metal powder, molded and then sintered.

In case of mixing the diamond particles with the metal powder as just described, the
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diamond particles are not evenly dispersed among the metal powder but randomly
dispersed inside the cutting segment.

In the cutting tool having the cutting segment, its cutting rate 1s contradictory to its
usetul life.

For example, in case of using the metal powder with low abrasion resistance to
enhance cutting rate, usetul life of the cutting segment 1s shortened. In contrast, in case
of using the metal powder with high abrasion resistance to extend useful lite, the
diamond particles blunted during cutting do not easily tall oft, thus lowering cutting

rate.

In addition, 1n case of mixing the diamond particles with the metal powder serving
as a bond as just described, the diamond particles are not unitormly dispersed owing to
differences between metal powders and diamond particles 1n terms of particle size and
specific gravities. Theretore, as shown 1n FIG. 1, this disadvantageously leads to a
cutting surtface 3 having too many diamond particles or a cutting surtace 4 having too
few diamond particles, causing the diamond particles to segregate.

To overcome such problems, a cutting segment having diamond particles unitormly

arranged has been suggested as shown 1n FIG. 2.

FIG. 2 (b) 1s a cross-sectional view of a cutting segment taken along the line A-A 1n
FIG. 2(a), when used during a cutting process.

As shown 1n FIG. 2 (a), the cutting segment 20 has diamond particles 25 arranged
in rows 21 1n a cutting direction (in a length direction of the cutting segment). The
diamond rows 21 are disposed 1n a width direction of the cutting segment to form a
plurality of diamond particle layers 31 as shown in FIG. 2(b). The diamond layers are
stacked 1n a thickness direction of the cutting segment.

As shown 1n FIG. 2 (b), the diamond particle layers 31 of the diamond particle rows
21 having the diamond particles 25 arranged are unitormly spaced apart tfrom each
other. In case of using the diamond particles smaller than a gap D between the
diamond particle layers, the diamond layers 31 have an area without the diamond

particles 41 therebetween.

In cutting a work piece via the cutting segment 20, blank sections are worn away
first, thus generating grooves. The depth h of the grooves increases 1n proportion to the
gap D between the diamond particle rows. If the depth h ot the grooves of the blank
sections 1s 2/3 ot the average diameter of the abrasive particles, the diamond particles
25 easily fall oft due to decline 1n retention by the metal powder.

Meanwhile, a small depth of the grooves improves usetul lite of the cutting segment

CA 02606204 2007-10-16
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but diminishes cutting rate owing to low protrusion of the abrasive particles.

[n this fashion, the cutting segment 20 prevents the diamond particles 25 from
segregating, thereby maximizing work efticiency for the diamond particles 25. Also,
cutting rate can be boosted through a special concept of a "shoveling eftect." However,
due to the diamond particle rows equally spaced apart trom each other, with increase in
the depth h of the groove, the metal powder cannot sutficiently retain the diamond

particles 25 so that the diamond particles are easily discharged during cutting,

[n the end, the diamond particles 25 fall oft not by abrasion but by a lacking
retention power despite their cutting capability. This disadvantageously reduces useful

life, especially tor a work piece cut into large debris.

Disclosure of Invention
Technical Problem

The present invention has been made to solve the toregoing problems of the prior
art and theretore an object according to certain embodiments of the present invention 1s
to provide a cutting segment improved m cutting rate and useful life by adjusting the
thickness of a blank section with no abrasive particles, and a cutting tool having the

cutting segment.

Technical Solution
According to the present invention, there is provided a cutting segment
for a cutting tool comprising a plurality of abrasive particle layers disposed

perpendicular to a cutting direction, each of the abrasive layers having a

plurality of abrasive particle rows stacked in a width direction of the cutting
segment, each of the abrasive rows having a plurality of abrasive particles
arranged In a line, wherein the abrasive layers have a plurality of blank
sections therebetween, In which abrasive particles are absent or have a
concentration of 70% or less with respect to those in the abrasive rows,

wherein the blank sections include relatively thick blank sections and

relatively thin blank sections,
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wherein the thick blank sections each have a thickness of 0.75 to 2 times the
average diameter of the abrasive particles, and

wherein a thickness ratio of the thin blank sections to the thick blank
sections is 1.5 times or more. |
According to the present invention, there Is also provided a cutting segment
for a cutting tool comprising a plurality of abrasive particle layers disposed
perpendicular to a cutting direction, each of the abrasive particle layers
having a plurality of abrasive particle row stacked in a width direction of the
cutting segment, each of the abrasive particle rows having a plurality of
abrasive particles arranged in a line, wherein the abrasive particle layers
include therebetween a pluraiity of blank sections in which the abrasive
particles are absent or have a concentration of 70% or less with respect to
those in the abrasive particle rows, or a plurality of non-blank sections in
which the abrasive particle layers contact or overlap each other, and

wherein the thick blank sections each have a thickness of 0.75 to 2 times the
average diameter of the abrasive particles.

According to the present invention, there is also provided a cutting tool
having the cutting segment for the cutting tool.

According to the present invention, there is provided a cutting tool
comprising: a plurality of cutting segments having abrasive particles
dispersed therein; and a metal core having the cutting segments fixed
thereto, wherein the cutting segments comprises the segment, and wherein
at least some portions of abrasive particle layers in leading and trailing ones
of the cutting segments are arranged so that a thin blank section of the

trailing cutting segment passes along a thick blank section of the leading
cutting segment during cutting of the work piece.

According to the present invention, there is also provided a cutting tool
comprising a plurality of cutting segments having abrasive particles
dispersed therein; and a metal core having the cutting segments fixed

thereto,
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wherein the cutting segments comprise the cutting segment and wherein at
least some portions of abrasive particle layers in leading and trailing ones of
the cutting segments, a non-blank section of the trailing cutting segment is
disposed in a blank section of the leading cutting segment during cutting of a

work piece.

Preferably, according to further another aspect of the invention for realizing
the object, there is provided a cutting segment for a cutting tool comprising
at least two regions, each having a plurality of abrasive particle layers
disposed perpendicular to a cutting direction in each of the regions, each of
the abrasive particle layers having a plurality of abrasive particle rows
stacked in a width direction of the cutting segment, each of the abrasive
particle rows having a plurality of abrasive particles arranged in a line,
wherein the abrasive particles are absent or have a concentration of 70% or
less with respect to those in the abrasive rows, wherein the blank sections
include relatively thick blank sections and relatively thin blank sections, and
wherein at least some portions of the abrasive particle layers in leading and
trailing ones of the regions are arranged so that a thin blank section of the
trailing region passes along a thick blank section of the leading region during

cutting of the work piece.

Preferably, according to further another aspect of the invention for realizing
the object, there is provided a cutting segment for a cutting tool comprising
at least two regions, each of the regions having a plurality of abrasive
particle layers disposed perpendicular to a cutting direction in each of the
regions, each of the abrasive particle layers having a plurality of abrasive

particle rows stacked in a width direction of the cutting segment, each of the

abrasive particle rows having a plurality
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of abrasive particles arranged in a line, wherein the abrasive particle layers include
therebetween a plurality of blank sections in which the abrasive particles are absent
or have a concentration of 70% or less with respect to those in the abrasive particle
rows and a plurality of non-blank sections in which the abrasive particle layers
contact or overlap each other, and wherein at least some portions of the abrasive
particle layers in leading and trailing ones of the regions are arranged so that a non-
blank section of the trailing cutting region is disposed in a blank section of the leading
cutting region during cutting of a work piece.

[42]

[43] Preferably, according to further another aspect of the invention for realizing
the object, there is provided a cuttin‘g tool having the cutting segment of the invention
as described above.

[44] Preferably, according to further another aspect of the invention for realizing
the object, there is provided a cutting tool comprising: a plurality of cutting segments
having abrasive particles dispersed therein; and a metal core having the cutting
segments fixed thereto, wherein the cutting segments comprise a cutting segment of

the invention as described above, and wherein at least some portions of abrasive

~particle layers in leading and trailing ones of the cutting segments are arranged so

~ that a thin blank section of the trailing cutting segment passes along a thick blank

section of the leading cutting segment during cutting of the work piece.

[45]

[46] Preferably, according to further another aspect of the invention for realizing
the object, there is provided a cutting tool comprising: a plurality of cutting segments
having abrasive particles dispersed therein; and a metal core having the cutting
segments fixed thereto, wherein the cutting segments comprise a cutting segment of
the invention as described above, and wherein at least some portions of abrasive
particle layers in leading and trailing ones of the cutting segments, a non-blank
section of the trailing cutting segment is disposed in a blank section of the leading

cutting segment during cutting of a work piece.
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[47]
[48] Preferable embodiments of the present invention will be explained Iin greater

detail hereunder.
[49] Preferably, the present invention is directed to a cutting segment for a cutting

tool for cutting or drilling a brittle work piece such as stone, bricks, concrete and
asphalt, and a cutting tool having the cutting segment.

[50] Preferably, the cutting segment for the cutting tool includes abrasive particles
for performing cutting on a work piece and a metal powder as a bond for fixing the
abrasive particles.

[51] Preferably, the invention is directed to arrangement of the abrasive particles.
[52] According to an exemplary cutting segment of the invention, the abrasive
particles are arranged in rows in a cutting direction of the cutting segment and the
abrasive rows are stacked vertically from (in a width direction of) the cutting segment
to form a plurality of abrasive layers. The abrasive particle layers are disposed
perpendicular (in a thickness direction of the cutting segment) to a cutting direction.
Preferably, the number of the abrasive particle layers is four or more.

[53] Preferably, that is, each of the abrasive particle layers include a plurality of
abrasive particle rows so that the abrasive particle rows appear on a cutting surface
during cutting of a work piece.

[94] '

[55] Preferably, the abrasive rows of the abrasive layers are evenly or unevenly
concentrated In a length direction of the cutting segment. \

[56] Preferably, that is, the abrasive rows are structured such that the abrasive
particles may be equally spaced apart from each other (evenly concentrated) or at
least some of the abrasive rows may be spaced apart from each other at different
intervals (unevenly concentrated).

[57] preferably, also, at least two of the abrasive layers stacked in a thickness

direction are equally concentrated.
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[58] Preferably, that is, the abrasive particle layers may be concentrated evenly or
unevenly. Preferably, the abrasive particle layers in a lateral portion of the cutting

segment have a concentration greater than those in a central portion of the cutting

segment.

[99]

[60] Preferably, between the abrasive particle layers are blank sections in which
the abrasive particles are absent or have a concentration of 70% or less with respect
to those In the abrasive particle rows.

[61] Preferably, the blank sections include relatively thick (in a direction
perpendicular to a cutting direction, i.e., a gap between abrasive particles) blank
sections (hereinafter "thick blank sections") and relatively thin blank sections
(hereinafter "thin blank sections").

162] According to the invention, preferably, the thin blank sections -are disposed
between the thick blank sections. More preferably, the number of the thin blank
sections disposed between the thick blank sections is less than four.

[63] Preferably, the thick blank sections successively arranged weakens a power
to retain the abrasive particles owing to more abrasion of metal powder, thereby
causing the cutting segment to be rapidly worn away. Meanwhile, four or more of the
thin blank sections successively arranged reduces protrusion height of the abrasive
particles due to too shallow grooves In the thin blank sections, consequently
deteriorating cutting rate.

[64]

[65] Preferably, the thick blank sections each have a thickness of 0.75 to 2 times
the average diameter of the abrasive particles. The thickness less than 0.75 times
the average diameter of the abrasive particles excessively shallows grooves caused
by abrasion, lowering protrusion height of the abrasive particle rows and thus
diminishing cutting rate. In addition, the thickness more than 2 times excessively
deepens the grooves resulting from abrasion, thereby potentially degrading useful life

and stability of the cutting segment.
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[66] Preferably, the thin blank sections each have a thickness smailer than the
thick blank sections each in a range that the abrasive particles arranged in two

abrasive particle rows do not overlap, i.e., a range greater than 0.
[67] Preferably, a thickness ratio of the thin blank sections to the thick blank

sections is 1.5 times or more.
[68] Preferably, the abrasive particle rows are stacked such that the abrasive

particles are protruded successively on the cutting surface with uniform patterns
during cutting of a work piece.

[69]

[70] Preferably, according to the invention, the blank sections each are not lifnited
to the one having the thin blank sections and the thick blank sections with the same
thickness, respectively. The thin blank sections may include two or more thin blank
sections having a different thickness and also the thick blank sections may include
two or more thick blank sections having a different thickness.

[71] Preferably, a relatively thinnest one of thick blank sections has a thickness
ratio of 1.5 times or more with respect to a relatively thickest one of the thin blank
sections.

[72] Further, a plurality of non-blank sections may be disposed between the
abrasive particle layers of the cutting segment.

[73] Preferably, to form the non-blank sections, adjacent abrasive particle layers
are arranged such that the abrasive rows of the adjacent abrasive particle layers
contact or overlap each other.

[74] Preferably, that is, to form the non-blank sections, the abrasive particles of an
abrasive particle layer and the abrasive particles of an adjacent one thereof contact
or overlap each other in a cutting direction on a cutting surface.

[75]

[76] In addition, by way of another example of the cutting segment of the invention,
the segment includes at least two regions. At least some portions of the abrasive

particle layers In leading and trailing ones of the regions are arranged so that a thin
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blank section of the trailing region passes along a thick blank section of the leading
region during cutting of the work piece.

[77] By way of further another example of the cutting segment of the invention, the
segment includes at least two regions. At least some portion of the abrasive particle
layers in leading and trailing ones of the regions are arranged so that a non-blank
section of the trailing cutting segment is disposed in a blank section of the leading
cutting segment during cutting of a work piece.

(78] A cutting tool of the invention includes the cutting segment of the invention as
just described.

[79]

[80] According to a preferred embodiment of the cutting tool of the invention, the
cutting tool employs a plurality of cutting segments. Also, at least some portions of
the abrasive particle layers in leading and trailing ones of the cutting segments are
arranged so that a thin blank section of the trailing cutting segment passes along a
thick blank section of the leading cutting segment during cutting of the work piece.

[81] According to another preferred embodiment of the cutting tool of the invention,

the
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cutting tool employs a plurality of cutting segments. In addition, at least some portions
of the abrasive particle layers in leading and trailing ones of the cutting segments are
arranged so that a non-blank section of the trailing cutting segment passes along a

blank section of the leading cutting segment during cutting of the work piece.

Brief Description of the Drawings

The above and other objects, teatures and other advantages ot the present invention
will be more clearly understood tfrom the following detailed description taken in
conjunction with the accompanying drawings, in which: FIG. 1 illustrates a con-
ventional diamond tool having a cutting segment 1n which diamond particles are
randomly dispersed;

FIG. 2 illustrates a conventional cutting segment having diamond particles evenly
dispersed therein, in which (a) 1s a schematic view of the cutting segment and (b) 1s a
cross-sectional view of the cutting segment taken along the line A-A;

FIG. 3 1s a schematic view 1llustrating an exemplary cutting segment of the
invention, 1n which (a) 1s a schematic view ot a cutting surface and (b) 1s a cross-
sectional view of the cutting segment taken along the line B-B during cutting;

FIG. 4 1s a cross-sectional view of the cutting segment seen 1n front when a work
piece 1S cut via a conventional cutting segment having blank sections unitormly spaced
apart from each other;

FIG. 5 1s a cross-sectional view of the cutting segment seen 1n front when a work
piece 1s cut via a cutting segment of the invention;

FIG. 6 1s a cross-sectional view of the cutting segment seen 1n front when a work
piece 1s cut via another cutting segment of the invention;

FIG. 7 1s a cross-sectional view of the cutting segment seen 1n front when a work
piece 1s cut via turther another cutting segment ot the invention;

FIG. 8 1s a schematic view 1llustrating another exemplary cutting segment ot the
invention, 1n which (a) 1s a schematic view of the cutting segment and (b) 1s a cross-
sectional view of the cutting segment taken along the line C-C during cutting;

FIG. 9 1s a schematic view illustrating further another exemplary cutting segment of
the invention;

FIG. 10 1s a schematic view 1llustrating further another exemplary cutting segment
of the invention;

FIG. 11 1s a schematic view illustrating further another exemplary cutting segment
of the invention;

FIG. 12 1s a schematic view illustrating further another exemplary cutting segment

of the invention;

CA 02606204 2007-10-16
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[95] FIG. 13 1s a schematic view 1llustrating a preferred embodiment ot a cutting tool of
the invention;

[96] FIG. 14 1s a schematic view 1llustrating another preterred embodiment of a cutting
tool of the invention;

|197] FIG. 15 1s a cross-sectional view 1llustrating the cutting segments seen 1n front
during cutting according to the invention; and

98] FIG. 16 1s a cross-sectional view 1llustrating the cutting segments ot a cutting tool
seen 1n front according to the invention.

[99]

Best Mode for Carrying Out the Invention

[100] Preferred embodiments of the present invention will now be described 1in detail with
retference to the accompanying drawings.

[101] FIG. 3 illustrates an exemplary cutting segment of the invention.

[102] FIG. 3 (b) 1s a cross-sectional view of the cutting segment taken along the line B-B
in FIG. 3 (a) during cutting.

[103] As shown 1n FIG. 3 (a), the cutting segment 100 of the invention includes a
plurality of abrasive particle rows 101 having abrasive particles 105 arranged 1n a
cutting direction of the cutting segment 100. The abrasive particle rows 101 are
stacked 1n a width direction of the cutting segment 100 to form a plurality of abrasive
particle layers 1011 as shown in FIG. 3(b). The abrasive particle layers 1011 are
disposed perpendicular to a cutting direction (in a thickness direction of the cutting
segment).

[104]

[ 1035] The abrasive layers 1011A have a plurality of blank sections 110 therebetween. In
the blank sections 110, thin blank sections 110a and thick blank sections 110b alternate
each other.

[106] In cutting a work piece via the cutting segment 100, as shown in FIG. 3 (b), the thin
blank sections 110a are relatively less worn away so that the depth hl ot grooves is
shallower, thus enhancing a retention power ot adjacent abrasive particles. The thick
blank sections 110b are relatively more worn away so that the depth h2 of the grooves
1s deeper.

[107] In this fashion, abrasive particles 105 adjacent to the thin blank sections 110a are

sutticiently retained at least on a side so that the abrasive particles 105 do not fall oft
easily, thereby lengthening usetul life of the cutting segment. At the same time, the
grooves have a great depth h2 due to the thick blank sections so that the abrasive
particles are protruded sufticiently, thereby improving cutting rate of the cutting

segment.
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| 108]
[ 109]

[110]

[111]

[112]
[113]

[114]

[115]
[116]

[117]

A major mechanism for increase in cutting rate and usetul lite will be explained
hereunder according to the invention.

As shown 1n FIG. 3 (b), virtual big abrasive particles 106 are arranged on the
abrasive particle rows 101 including the thin blank sections 110a. The depth h2 of the
grooves caused by the worn-away thick blank sections demonstrates protrusion height
between the virtual abrasive particles. Given this, the virtual big abrasive particles 106
enhance cutting rate, and prolongs usetul life due to the smaller depth h2 of the
grooves than the size ot the virtual big abrasive particles 106.

Preferably, the thick blank sections 110b each have a thickness TW1 of 0.75 to 2
times the average diameter of the abrasive particles. Also, the thin blank sections 110a
each have a thickness TN1 smaller than that of the thick blank sections 110b each
within a range greater than 0, 1.e., the range 1n which two abrasive particle rows 101a

and 101b between the thin blank sections 110a do not overlap each other.

Preferably, a thickness ratio TW1/TN1 of the thin blank sections 110a to the thick
blank sections 110b 1s 1.5 times or more.

FIGs. 4 to 7 are cross-sectional views 1llustrating cutting segments with a total
thickness of T and eight rows ot abrasive particles arranged therein. FIG. 4 illustrates
an example of a conventional cutting segment having blank sections unitormly spaced
apart from each other. FIG. 5 1s an exemplary cutting segment having a plurality ot
thin blank sections and a plurality of thick blank sections alternate with each other
according to the invention. Also, FIG. 6 1s another exemplary cutting segment having
two blank sections on an outermost side, and then a thick blank section, a thin blank, a
thick blank section and two thin blank sections disposed side by side 1n their order.
FIG. 7 1s further another exemplary cutting segment 500 having first thin blank
sections 510a on both outermost sides, and then first thick blank sections 510b, second
thick blank sections 510c¢ and a second thick blank section 510d disposed side by side

1n their order.

Thus, the second thick blank section 510d 1s disposed 1n the most central portion of
the cutting segment. At this time, the second thin blank sections 510c¢ are thicker than
the first thin blank sections 510a on the outermost sides and thinner than the first thick
blank sections 510b. Also, the second thick blank section 510d 1s thicker than the first
thick blank sections 510b.

As shown in FIG. 4, the conventional cutting segment 200 having the blank
sections uniformly spaced apart D2 from each other 1s worn away so that its upper

surtace 1s rounded, which will be explained hereunder.
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[118]

[119]

[120]

[121]

[122]
[123]

[124]
[125]

[126]

[127]
[ 128]

An abrasive particle row 201a 1n the outermost layer ot the cutting segment easily
falls off since one side thereot 1s not retained by metal powder and the blank section

210 on the opposite side 1s grooved and thus insufticiently retained.

Theretore, an adjacent abrasive particle row 201b 1s worn away 1n a relatively great
portion, thus forming a round surface R with respect to a center ot the cutting segment.

In case of rounding that occurs as just described, a cutting surface of the cutting
segment 1S prone to warping since the cutting tool cannot cut a work piece straightly.
This also causes the cutting segment to sustain greater load due to a larger cutting area.
The abrasion in a lateral portion, it accelerated, removes clearance between a metal
core and the cutting segment, thus rendering the cutting tool useless despite availability

of the cutting segment.

As shown 1n FIG. 5, in a cutting segment 300 having a plurality of thin blank
sections 310a and a plurality of thick blank sections 310b alternate with each other, as
in the conventional cutting segment 200, an outermost one 301a of abrasive particle
rows 301 1s not sutficiently retained by metal powder on a side. However, at least one
side of the outermost abrasive particle row 301 1s sutticiently retained since the thin
blank sections 310a on the opposite sides, which have a small thickness TN2, are worn

away 1nto shallow grooves.

Theretore, in a thickness direction of the cutting segment 300, the cutting segment
300 1s worn away 1n a rectangular shape with angled edges.

As shown 1n FIG. 6, a cutting segment 400 1s disposed with two thin blank sections
410a on an outermost side, and then a thick blank section 410b, a thin blank section
410a, a thick blank section 410b and two thin blank sections 410a side by side in their
order. In this case, the thin blank sections on an outermost side are less abraded than
the thick blank section in the central portion. This causes the cutting segment 300 to be

abraded 1n a concave shape.

Referring to FIG. 7, a cutting segment 500 1s disposed with first thin blank sections
510a 1n outermost portions, and then first thick blank sections 510b, second thin blank
sections 510c and a second thick blank section 510d side by side in their order. Thus,
the second thick blank section 510d 1s disposed 1n a central portion. At this time, the
second thin blank section 510c 1s thicker than the first blank sections 510a and thinner
than the first thick blank sections 510b. The second thick blank section 510d 1s much
thicker than the first thick blank sections 510Db. In this cutting segment 500, the

thickness of the blank sections increases toward a central portion, thereby causing the
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cutting segment 500 to be abraded 1n a concave shape.

In case where a cutting segment 1s abraded 1n a rectangular or concave shape as 1n
the cutting segments 300 and 400 of the invention, a work piece is cut straightly,
thereby allowing the cutting segment to sustain less cutting load and to be rendered
usetul till 1its complete abrasion.

FIG. 8 illustrates an exemplary cutting segment 600 of the invention including a
non-blank section 610a.

As shown 1n FIG. 8 (a), the cutting segment 600 has a plurality of non-blank
sections 610a and a plurality of blank sections 610b alternate with each other in a
direction perpendicular to a cutting direction of the cutting segment. The non-blank
sections 610a are disposed between adjacent abrasive particle layers and have no abras
1ve particles arranged therein.

In the non-blank sections 610a, abrasive particles contact (as in numeral sign
6101a) or overlap (as in numeral sign 6102a) each other when seen from a cutting
surtace of the cutting segment.

In the non-blank sections 610a, as shown 1n FIG. 8 (a) and 8 (b), abrasive particle
layers 6011a and abrasive particle layers 6011b, which are adjacent each other, are
arranged such that an abrasive particle row 601a of an abrasive particle layer 6011a
and an abrasive particle row 601b of an adjacent abrasive particle layer 6011b contact

or overlap each other on a cutting surface.

That 1s, the non-blank sections 610a are formed so that abrasive particles 605a of
the abrasive particle layer 6011a and abrasive particles 605b of the adjacent abrasive
layer 6011b contact or overlap in a cutting direction on the cutting surface.

The blank sections 610b may have uniform or various thickness.

FIGs. 9 to 12 illustrate other exemplary cutting segments of the invention.

As shown 1n FIGs. 9 to 12, the cutting segments 150, 160, 170 and 180 each include
at least two regions of 151,152; 161,162; 171,172 and 181,182. Each of the regions
includes a plurality of abrasive particle layers in a direction perpendicular to a cutting
direction.

As shown 1n FIGs. 9 to 10, thin blank sections 110a and thick blank sections 110b
are disposed between the abrasive particle layers (abrasive particle rows 101).

In FIGs. 9 and 10, at least some portions of the abrasive particle layers in the
leading and trailing regions 151, 152 and 161, 162 are arranged so that a thin blank
section of the trailing cutting segment passes along a thick blank section of the leading

cutting segment during cutting ot the work piece.
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Also, as shown 1n FIGs. 11 to 12, the abrasive particle layers include therebetween
a plurality of blank sections 610b 1in which the abrasive particles are absent or have a
concentration of 70% or less with respect to those in the abrasive particle rows and a
plurality of non-blank sections 610a 1in which the abrasive particle layers contact or
overlap each other.

In FI1G. 11, at least some portions ot the abrasive particle layers in the leading and
trailing regions 171 and 172 are arranged so that a non-blank section of the trailing
cutting segment 1s disposed 1n a blank section of the leading cutting segment during

cutting of a work piece.

The abrasive particle layers are arranged between the adjacent ones of the regions
so that the abrasive particle layers and blank sections in the regions are shifted in a
thickness direction of the cutting segment as 1in F1Gs. 9 to 11 or the regions are shifted
in a thickness direction of the cutting segment with respect to adjacent regions as in
FIGs. 10 to 12.

FIG. 13 1llustrates a preferred embodiment ot a cutting tool of the invention.

As shown 1n FIG. 13, a cutting tool 1000 has a metal core 2 fixed with a plurality of
cutting segments.

Adjacent ones 100a and 100b of the cutting segments are arranged such that a thin
blank section 110a of a trailing cutting segment 100b 1s disposed 1n a thick blank

section 110b of a leading cutting segment 100a during cutting of a work piece.

In cutting the work piece via the cutting tool, the thin blank section 110a of the
trailing cutting segment 100b passes along the thick blank section 110b of the leading
cutting segment 100a. That 1s because the leading cutting segment 100a and trailing

cutting segment 100b are bonded to the metal core 2 alternately.

Theretore, 1n an overall sense, this prevents serious abrasion in the thick blank
section 110b, thereby extending usetul life ot the cutting segment.

Also, the thin blank section 110a 1s abraded into a shallow groove, thus increasing
retention of the abrasive particles and lengthening useful life of the cutting tool.

Furthermore, the trailing cutting segment 100b 1s capable ot cutting a portion which
the leading cutting segment 100a fails to cut during cutting of the work piece, thereby
enhancing cutting rate of the cutting tool.

FIG. 14 1llustrates another exemplary cutting tool ot the invention.

As shown in FIG. 14, a cutting tool 2000 has a metal core 2 tixed with a plurality of
cutting segments ot the invention.

Adjacent ones of the cutting segments 600a and 600b are arranged such that a non-
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blank section 610a of a trailing cutting segment 600b 1s disposed 1n a position cor-

responding to a blank section 610b of a leading cutting segment 600a.

Also when a work piece 1s cut via the cutting tool 2000, 1in an overall sense, the
blank section 610b 1s prevented from being severely abraded, thus prolonging useful
life of the cutting tool as in the cutting tool 10000 as just described.

The non-blank section 610a 1s abraded into a shallow groove so that retention of
abrasive particles 1s increased to extend useful lite of the cutting tool.

Also, the trailing cutting segment 600b 1s capable of cutting a portion which the
leading cutting segment 600a tails to cut during cutting of a work piece, thereby

improving cutting rate ot the cutting tool.

Mode for the Invention

Preterred embodiments of the present invention will now be described 1n detail with

reterence to the accompanying drawings.

Example 1
One saw blade was manufactured according to the invention (Inventive product 1)

and two saw blades were manufactured according to the prior art (Conventional
products 1 and 2). The inventive and conventional saw blades were used to examine ¢
utting rate and usetul life of cutting segments 1n order to cut a granite work piece. The
results are shown 1n Table 1.

Also, abrasion shapes of the cutting segments were observed.

Herein, Inventive product 1 used diamond particles as abrasive particles. The
segments each had a length L of 40mm, thickness T of 3.2mm, width W of 10.0mm,
diameter R of 168mm, and average diamond concentration of 0.8Conc. The diamond
particles used were MBS-955 available from D.I corp. of U.S.A., with a particle size of
US 40/50mesh and an average diameter ot 4000.

FIG. 15 (a) illustrates shapes ot cutting segments 1n Inventive product 1 according
to this embodiment.

In Inventive product 1, diamond particles were arranged in six rows parallel to a
cutting direction, two thin blank sections were disposed successively at an interval of
0.1mm 1n a lateral portion of the cutting segment. The thickness ot a thick blank
section 1n a central portion had a ratio ot 1.0 with respect to the average diamond
particle size. The thick blank section had a thickness of 0.4mm. Also, the thickness
ratio between the thin blank section and the thick blank section was 4.

Conventional product 1 had dimensions equal to those of Inventive product 1, 1.e., a
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length L. of 40mm, thickness T of 3.2mm, width W ot 10.0mm, diameter R of 168mm
and average concentration of 0.8Conc., with diamond particles randomly dispersed
across the cutting segment.

Conventional product 1 had the diamond particle type and size equal to those of
Inventive product 1.

Conventional product 2 was shaped 1dentical to Conventional 1, also with the same
average concentration and particle size. The diamond particles were arranged in 6 rows
at an equal interval. Accordingly, all blank sections each had a width of 0.16mm.

The machine used was a bridge sawing machine available from PEDRINI corp. The
cutting tool was sized 14 inches, with a rotational speed ot 1800rpm and a cutting
speed of 3M per minute.

A work piece was cut with a depth of 30mm, and a length of 288m.

Inventive product 1, Conventional product 1 and Conventional product 2 used, as a
metal powder (bond), a mixture of cobalt, steel and copper having an equal
composition.

Cutting index shown 1n Table 1 indicates the amount of power KWh necessary tor
cutting a work piece sized 100. The smaller value thereof means a higher cutting rate.
Usetul lite indicates the area [l ot the work piece cut when the cutting segment has

abrasion of 1mm. The bigger value thereot means a longer usetul life.

Table 1
Sample No. Inventive 1 Conventional 1 Conventional 2
Cutting index[kWh /|1.115 (100%) (76.1%) (85.2%)
U]
Useful life[ll /mm] |4.341 (100%) (86.3%) (78.3%)

As seen 1n Table 1, Inventive product 1 exhibits superior usetul life and cutting rate
to Conventional products 1 and 2. Inventive product 1 had diamond particles arranged
1n rows, which were divided into thin blank sections and thick blank sections. Con-
ventional product 1 had diamond particles randomly dispersed therein. Conventional
product 2 had diamond particles arranged in rows, however at an uniform interval in a

thickness direction of the cutting segment.

Moreover, 1n Inventive product 1, the cutting segment was abraded 1n a rectangular
shape with a side end portion left intact. On the contrary, Conventional product 1 and 2

were worn away 1n a round shape.
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[185] Example 2
[186] In this Example, cutting segments shaped as in FIGs. 15 (b) to (f) were man-

ufactured after varying a total number ot diamond particle layers (rows on a cutting
surtace), number and thickness of thin blank sections, ratio of thin blank sections and
diamond particle size, number and thickness of thick blank sections, ratio of thick
blank sections and diamond particle size, thickness ratio of thick blank section and thin
blank section, as shown 1n FIG. 2. Cutting rate and usetul lite of the cutting segments
were observed and the results are shown in Table 3 below.

[ 187] The shape of samples 1 and 2 of Table 2 1s depicted in FIG. 15 (b), that of samples
3, 4 and 5 1s depicted 1n FIG. 15 (¢), that of samples 6 and 7 1s depicted in FIG. 15 (d),
and that of sample 9 1s depicted in FIG. 15 (1).

| 188] Cutting rate and usetul lite of samples shown 1n Table 3 are comparative values
when the conventional products having diamond particles randomly dispersed therein
are assumed to have a value of 100. At this time, the conventional products had a
cutting rate of 3 15cm’/min and a useful life of 18.9m”/mm.

[ 189] This Example employed 82-inch large-sized saw blades for machining big granite
raw stone as a board plank. The machine basically featured a horse power ot 50,
peripheral speed of 35m/sec, and cutting depth of 7mm, which were however varied
depending on conditions of the cutting tool. The work piece was granite having an
intensity of class 3.

[ 190] The cutting segments each had a length ot 30mm, thickness ot 8.5mm, height of
13.2mm, and used, as a metal powder (bond), a mixture of cobalt, steel, nickel and

copper having the same composition.

[191]

[192] The cutting segment had a diamond concentration of 0.9Conc. The diamond
particles used were MBS-960 Ti2 available from D.I. corp., with an average particle
size of US 40/50 mesh, which 1s 400L.

193] The samples of Table 2 had diamond particles arranged in rows including the thin
blank sections and thick blank sections according to the invention.

1194 ]

[ 193] Table 2
Sa |No. |Thin blank section Thick blank section TR**[TW/TN
mp |0t N, Gap(TN |R* No. Gap[T |R* |
le |rows 1(mm) W](mm
No. )
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0.24

0.6

0.825

2.06

3.44

0.28

0.7

0.775

1.94

2.77

12

0.12

0.3

0.596

1.49

4.97

0.26

0.65

0.428

1.07

1.65

0.28

0.68

0.404

1.01

1.44

14

0.15

0.38

0.31

0.77

2.01

0.16

0.4

0.30

0.74

1.85

O | J | J | N N N |

0.12

0.3

0.455

1.14

3.79

O | 0| I | N DN | &~ | W | D

—
-

0.16

0.4

Wl A NI SN W] | | BB

*R: Ratio with diamond particle size
**#TR: Thickness ratio of blank sections (TW/TN)

Table 3

0.43

1.08

2.71

Sample No.

Cutting rate
(%)

133.6

130.4

125.3

128.9

120.4

118.6

111.4

101.5

87.3

Useful life

(%)

114.4

123.6

140.6

135.8

128.5

143.7

144.5

147.3

150.1

As shown 1n Table 3, samples 1 to 9 according to the invention exhibit superior

cutting rate and usetul life to conventional products.

In comparison of samples 1 and 2, sample 1 has thick blank sections bigger than

those of sample 2, thus improving cutting rate but shortening usetul life.

Also, samples 3, 4 and 5 have more abrasive particle layers than samples 1 and 2,

thus exhibiting lower cutting rate but longer usetul life. In comparison of samples 4

and 5, a thickness ratio between blank sections of sample 5 1s smaller than that
between blank sections of sample 4. Accordingly, sample 5 shows inferior cutting and
usetul life to sample 4.

Samples 6, 7 and 8 have 14 abrasive particle layers, thus demonstrating less
increase 1n cutting rate but considerable improvement in usetul life.

In comparison ot samples 6 and 7, sample 7 has blank sections with narrow
thickness, thus prolonging useful lite over sample 6 but reducing cutting rate.

Samples 8 and 9 have 14 diamond layers arranged therein. Sample 8 has 3 thin
blank sections successively disposed 1n a lateral portion ot the cutting segment, while

sample 9 has 4 thin blank sections successively disposed 1n a lateral portion.
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Samples 8 and 9 exhibit superior useful life to the Conventional products, but
Sample 9 experiences a sudden decline in cutting rate since increase in the number ot
the thin blank section 1n the lateral portion leads to reduction in cutting rate.

As described above, according to the invention, prefterably, the blank sections each
have a thickness of 0.75 to 2 times the average diameter of the diamond particles.
Preterably, a thickness ratio between the thick blank sections and thin blank sections 1s
1.5 times or more. Furthermore, pretferably, four thin blank sections or more are not

successively disposed.

Example 3
24-1inch saw blades (samples 10 and 11) were prepared by welding cutting segments

to an outer peripheral surface ot a metal core, in which the cutting segments had thick
blank sections and thin blank sections or had thick blank sections and non-blank
sections.

Sample 10 was a cutting tool only comprised of one type of cutting segments each
having the thick blank sections and thin blank sections disposed therein, out of the
cutting segment types according to the invention.

Sample 11 was a cutting tool having both types of cutting segments alternately
welded, out of the cutting segment segments according to the invention. Herein, all the
cutting segments included the thick blank sections and non-blank sections, but in the
cutting segments, the non-blank sections of a trailing cutting segment were disposed 1n

the thick blank sections of a leading cutting segment.

FIG. 16 (a) illustrates a cross-section of cutting segments used in Sample 10. FIG.
16 (b) 1llustrates a cross-section of leading and trailing cutting segments used 1n
Sample 11, in which numeral sign 700a denotes a cross-section of a leading cutting
segment and 700Db 1s a cross-section ot a trailing cutting segment.

Tables 4 and 5 each indicate a total number of diamond layers (rows on a cutting
surtace), number and thickness of thin blank sections, ratio between thin blank sections
and diamond particle size, number and thickness of thick blank sections, ratio between
thick blank sections and diamond particle size, and thickness ratio between the thick

blank sections and the thin blank sections regarding samples 10 and 11.

The cutting segments each had a length ot 35mm, thickness of 4.8mm, height of
10mm, and used, as a metal powder (bond), a mixture of cobalt, steel, nickel and
copper having the same composition.

The cutting segment had a diamond concentration of 0.9Conc. The diamond

particles were MBS-970 Ti2 available from D.I. corp., with an average particle size of
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of 45m/s. A work piece was cut with a depth of 7cm to examine cutting rate and useful

lite. The work piece was concrete having a compressive strength of 32Okgf/cm2.

Table 6 indicates a comparative value of cutting rate and usetul life of Samples 10

and 11 when a conventional cutting segment having diamond particles randomly

dispersed therein 1s assumed to have a value of 100. At this time, the conventional

product exhibited cutting rate of 700cm’/min and useful life of 5m’/mm.

Table 4
Sa [No. [Thin blank section Thick blank section TR*™
mp |of N, Gap(TN [R* No. Gap[TW [R*
e |row | (mm) | (mm)
No.|s
10 |8 4 0.13 0.325 3 0.36 0.9 2.77
*R: Ration with diamond particle size
**TR: Thickness ratio of blank sections (TW/TN)
Table 5
Samp |Segment No. |Non-blank section Thick blank section
le types of  INo. G*(mm) No. Gap [TW |R*
No. TOWS 1(mm)
11 |Leading 3 4 0.4 3 0.53 1.325
Trailing 3 4 0.4 4 0.4 1
G*: Gap between rows (mm)
R**: Ratio with diamond particle size
Table 6
Sample No. 10 11
Cutting rate (%) 127.5% 118.8%
Usetul life (%) 121.1% 129.2%
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[232] As seen 1n Table 6, samples 10 and 11 of the invention exhibit superior cutting rate
and usetul life to the Conventional products.

[233] In comparison of samples 10 and 11, sample 10 experiences further improvement in
cutting rate since the cutting segments thereot are deeply grooved and thus abrasive
particles are protruded at a relatively bigger height.

234 ] Meanwhile, sample 11 exhibits longer useful life due to shallow grooves. The
grooves are shallow because non-blank sections of a trailing cutting segment pass
along a part of a work piece where thick blank sections ot a leading segment pass.

[235] While the present invention has been shown and described in connection with the
preferred embodiments, it will be apparent to those skilled in the art that modifications
and variations can be made without departing trom the spirit and scope ot the invention
as defined by the appended claims.

[236]

Industrial Applicability
[237] As described above, the invention provides a cutting segment having excellent

cutting rate and longer usetul life, and a cutting tool.
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2
WHAT IS CLAIMED 1S:
1. A cutting segment for a cutting tool comprising a plurality of abrasive particle

layers disposed perpendicular to a cutting direction, each of the abrasive layers

having a plurality of abrasive particle rows stacked in a width direction of the cutting

segment, each of the abrasive rows having a plurality of abrastve particles arranged
in a line, wherein the abrasive layers have a plurality of blank sections therebetween,

in which abrastve particles are absent or have a concentration of 70% or less with

respect to those in the abrasive rows,

wherein the blank sections include relatively thick blank sections and relatively thin

blank sections,
wherein the thick blank sections each have a thickness of 0.75 to 2 times the

average diameter of the abrasive particles, and

whereln a thickness ratio of the thin blank sections to the thick blank sections is 1.5

times or more.

2. The cutting segment according to claim 1, wherein the thin blank sections are

disposed between the thick blank sections.

3. The cutting segment according to claim 2, wherein the thin blank sections and

the thick blank sections alternate each other.

4, The cutting segment according to claim 2, wherein the number of the thin

blank sections disposed between the thick blank sections is less than four.

D. The cutting segment according to any one of claims 1 to 4, at least two layers

of the abrasive particle tayers are equally concentrated.

0. The cutting segment according to claim 5, wherein the abrasive particle layers

in a lateral portion of the cutting segment have a concentration greater than those in

a central portion of the cutting segment.
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/. The cutting segment according to any one of claims 1 to 4, wherein the
abrasive particle layers in a lateral portion of the cutting segment have a

concentration greater than those in a central portion of the cutting segment.

3. The cutting segment according to claim 7, wherein a relatively thinnest one of

thick blank sections has a thickness ratio of 1.5 times or more with respect to a

relatively thickest one of the thin blank sections.

9. The cutting segment according to claim 8, wherein at least two layers of the

abrasive particle layers are equally concentrated.

10.  The cutting tool having the cutting segment as described in any one of claims

1 to 9.

11. A cutting segment for a cutting tool comprising a plurality of abrasive particle
layers disposed perpendicular to a cutting direction, each of the abrasive barticle
layers having a plurality of abrasive particle row stacked in a width direction of the
cutting segment, each of the abrasive particle rows having a plurality of abrasive
particles arranged in a line, wherein the abrasive particle layers include therebetween
a plurality of blank sections in which the abrasive particles are absent or have a
concentration of 70% or less with respect to those in the abrasive particle rows, or a

plurality of non-blank sections in which the abrasive particle layers contact or overlap

each other, and
wherein the thick blank sections each have a thickness of 0.75 to 2 times the

average diameter of the abrasive particles.

12.  The cutting segment according to claim 11, wherein the non-blank sections

are disposed between the blank sections.

13. The cutting segment according to claim 12, wherein the non-blank sections

and the blank sections alternate with each other.
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14.  The cutting segment according to claim 12, wherein the number of the non-

blank sections disposed between the blank sections is less than four.

15.  The cutting segment according to any one of claims 11 to 14, wherein at least

two layers of the abrasive particle layers are equally concentrated.

16. The cutting segment according to claim 15, wherein the abrasive particle
layers in a lateral portion of the cutting segment has a concentration greater than

those in a central portion of the cutting segment.

17.  The cutting segment according to any one of claims 11 to 14, wherein the

blank sections comprise at least two types having a different thickness.

18. A cutting too!l having the cutting segment for the cutting tool as described in

any one of claims 11 to 14.

19. A cutting tool comprising: a plurality of cutting segments having abrasive
particles dispersed therein; and a metal core having the cutting segments fixed
thereto, wherein the cutting segments comprise the cutting segment as described In
any one of claims 1 to 4, and wherein at least some portions of abrasive particle
layers in leading and trailing ones of the cutting segments are arranged so that a thin
blank section of the trailing cutting segment passes along a thick blank section of the

leading cutting segment during cutting of the work piece.

20. A cutting tool comprising:

a plurality of cutting segments having abrasive particles dispersed therein; and

a metal core having the cutting segments fixed thereto,

wherein the cutting segments comprise a cutting segment as described in any one of

claims 11 to 14, and wherein at least some portions of abrasive particle layers in



CA 02606204 2011-02-01

24

leading and trailing ones of the cutting segments, a non-blank section of the trailing

cutting segment is disposed in a blank section of the leading cutting segment during

cutting of a work piece.
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