CUTTI NG BLADE AND MOUNTI NG MECHANI SM FOR CUTTI NG BLADE

BACKGROUND CF THE | NVENTI ON

Field of the Invention

The present invention relates to a cutting blade
and a nounting mechanismfor a cutting bl ade.

Description of the Related Art

An annul ar cutting blade that is fixed to a distal
end of a spindle through a fixed flange is known. The
cutting blade is fornmed such that abrasive grains such as
di anond abrasive grains are fixed thereto wth bonds.
Wiile the cutting blade rotates at a high speed, it cuts
into a workpiece to perform a crushing process, whereupon
the cutting blade exhausts itself to perform spontaneous
edge sharpening such that sharpness is maintained while
processing is perforned.

The cutting blade nounted on the spindle is placed,
at an initial stage when it is fixed to a distal end of
the spindle, in a one-sided condition in which only part
of an outer circunference thereof can perform a cutting
process because the position of the center of rotation of
the spindle and the position of the center of the cutting
bl ade are displaced fromeach other. Therefore, after the

cutting blade is fixed to a distal end of the spindle, a



perfect circle establishing step for forcibly exhausting
the cutting edge of the cutting blade by dressing thereby
to align the position of the center of rotation of the
spindle and the position of the center of the cutting
edge on the outer edge of the cutting blade with each
other is carried out (for exanple, refer to Japanese

Pat ent Lai d- Open No. 2006-218571).

SUWARY OF THE | NVENTI ON

According to the mnmethod disclosed in Japanese
Patent Laid-Cpen No. 2006-218571, a dressing board is
prepared in order to carry out the perfect ~circle
establishing step before cutting of a workpiece after the
cutting blade is mounted on the spindle, and there is a
tendency that the anmount by which the cutting blade is
forcibly exhausted in the perfect circle establishing
step increases.

Therefore, it is an object of the present invention
to provide a cutting blade and a nounting mechanism for a
cutting blade by which the anmount by which the cutting
blade can be forcibly exhausted before cutting of a
wor kpi ece after the cutting blade is nounted on a spindle
can be suppressed.

In accordance wth an aspect of +the present



invention, there is provided a cutting blade of an
annul ar shape for being mounted on a fixed flange having
a cylindrical blade munting portion fixed to a distal
end of a spindle, including an annular blade nain body
having an outer circunference serving as a cutting edge
and a central through-hole that has a dianmeter greater
than an outer dianmeter of the blade nounting portion and
in which the blade nmounting portion is to be fitted, and
three or nore flexible inner circunferential protrusions
that project from an inner circunference of the central
t hrough-hole toward the center in a dianetrical direction
and contact at extremties thereof wth the Dblade
nounting portion fitted in the central through-hole to
support the blade main body, in which, as viewed in plan,
a circle interconnecting the extremties of the inner
circunferential protrusions and a circle defined by an
outer circunference of the blade min body are forned
concentrically, and when the cutting blade is to be
mounted on the fixed flange, the inner circunferential
protrusions are defornmed by pressure contact wth the
bl ade nounting portion into which the cutting blade is
fitted to allow the fitting of the cutting blade with the
bl ade nmounti ng portion.

Preferably, the blade main body is configured from



an abrasive grain layer in which abrasive grains are
fixed by bond, and the inner circunferential protrusions
are formed from a bond layer that does not include
abr asi ve grains.

In accordance wth another aspect of the present
invention, there is provided a nounting nechanism for a
cutting blade that includes an annular blade min body
having an outer circunference serving as a cutting edge
and a central through-hole, and three or nore flexible
circunferential protrusions formed integrally wth the
annul ar blade main body and projecting from an inner
circunference of the <central through-hole toward the
center in a dianmetrical direction, the nounting nechani sm
including a fixed flange including a blade nounting
portion fixed to a distal end of a spindle of a cutting
apparatus and having a namle ‘thread on an outer
circunference thereof and a flange portion forned
integrally with the blade nounting portion behind the
bl ade nounting portion, a renovable flange configured to
be nounted on the blade nounting portion so as to
cooperate with the flange portion of the fixed flange to
sandwi ch therebetween a cutting blade nmounted on the
bl ade nmounting portion of the fixed flange, and a

fixation nut configured to be screwed with the male



thread of the fixed flange such that the cutting blade is
sandwi ched and fixed between the flange portion of the
fixed flange and the renovable flange, in which, if the
fixation nut is screwed with the male thread of the fixed
flange and is tightened, then the inner circunferenti al
protrusi ons are pressed agai nst and deforned by the bl ade
nmounting portion and the annular blade main body is
supported by the inner circunferential protrusions.

Wth the invention of the present application, an
advant ageous effect that the anmount by which the cutting
bl ade is exhausted forcibly before cutting of a workpiece
after the cutting blade is nmounted on the spindle can be
suppressed i s achi eved.

The above and other obj ect s, features and
advantages of the present invention and the manner of
realizing them wll becone nore apparent, and the
invention itself will best be understood from a study of
the following description and appended <clains wth
reference to the attached drawi ngs showi ng sone preferred

enbodi nents of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a perspective view depicting an exanple

of a configuration of a cutting blade and a -cutting



apparatus including a nounting nmechanism for a cutting
bl ade according to a first enbodi nent;

FI G 2 is a perspective view fragnentarily
depicting the nounting mechanism for a cutting blade
according to the first enbodi nent;

FIG 3 is a cross sectional view of the nounting
mechanism for a cutting blade according to the first
enbodi nent ;

FIG 4 is a plan view of the cutting blade
according to the first enbodi nent;

FIG 5 is a sectional view taken along line V-V of
FIG 4,

FIG 6 is a plan view of a cutting blade according
to a second enbodi nment;

FIG 7 is a plan view of part of a cutting bl ade
according to a nodification 1 to the first and second
enbodi nents; and

FIG 8 is a plan view of part of a cutting bl ade
according to a nodification 2 to the first and second

enbodi nent s.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
A node for carrying out the present invention is

described in detail with reference to the drawings. The



present invention shall not be restricted by the
substance of the followng description of enbodinents.
Further, the conponents described below include those
that can be supposed readily by those skilled in the art
and those that are substantially sanme. Furthernore, the
configurations described below can be conbi ned suitably.
Further, various omssions, replacenents or changes of
the conponents can be performed wthout departing from
the subject matter of the present invention.

[ First Enbodi nment ]

A cutting blade and a nounting nechanism for a
cutting blade according to the first enbodinent are
described with reference to the drawings. A cutting bl ade
1 and a nmounting nechanism 10 for a cutting blade
(hereinafter referred to sinply as nounting mechanism
according to the first enbodinment configure a cutting
apparatus 100 depicted in FIG 1. The cutting apparatus
100 is an apparatus for cutting a workpiece not depicted.
In the first enbodinent, the workpiece to be cut by the
cutting apparatus 100 is a wafer such as a sem conductor
waf er or an optical device wafer of a disk type nmade of a
base material such as, for exanple, silicon, sapphire or
gallium The wafer as a workpiece has devices fornmed in

regions thereof partitioned by a plurality of schedul ed



division lines formed in a lattice pattern on a flat
surface thereof. Further, the cutting apparatus 100
depicted in FIG 1 may cut, as a workpiece, a package
substrate, a ceramc plate, a glass plate or the like of
a rectangul ar shape having a plurality of devices seal ed
in resin therein.

As depicted in FIG 1, the cutting apparatus 100
includes a chuck table 20 rotatable around an axis of
rotation thereof by a rotational driving source and
having a holding face 21 that sucks and hol ds a workpi ece
thereon, a cutting unit 30 for cutting (processing) a
wor kpi ece held on the chuck table 20 using the cutting
blade 1, an X-axis nmoving unit not depicted that npves
the chuck table 20 in an X-axis direction, a Y-axis
noving unit 40 for noving the cutting unit 30 in a Y-axis
direction, and a Z-axis noving unit 50 for noving the
cutting unit 30 in a Z-axis direction. The cutting
apparatus 100 further includes a washing unit 60 for
washing a workpiece after cutting, a cassette 70 for
accommodating a workpiece therein before and after
cutting, a transport unit not depicted for transporting a
wor kpi ece between the cassette 70, chuck table 20 and
washing unit 60, and a control unit 80 that is a conputer

for controlling the conponents.



In the cutting apparatus 100, while cutting water
Is supplied from the cutting unit 30 to the workpiece,
the chuck table 20 and the cutting unit 30 are noved
relatively along a scheduled division line to and from
the X-axis noving unit, rotational driving source, Y-axis
nmoving unit 40 and Z-axis noving unit 50 such that the
scheduled division line of the workpiece is cut by the
cutting blade 1 that is rotated by a spindle 31 of the
cutting unit 30. After the cutting apparatus 100 cuts al
schedul ed di vi si on i nes of t he wor kpi ece, it
accommobdat es the workpiece into the cassette 70 after it
washes the workpi ece by the washing unit 60.

As depicted in FIG 2, the cutting unit 30 of the
cutting apparatus 100 includes a spindle housing 32
provi ded for novenent in the Y-axis direction and the Z-
axis direction by the Y-axis noving unit 40 and the Z-
axis noving unit 50, respectively, and the spindle 31
provided for rotation around the axis of rotation
extending in parallel to the Y-axis direction in the
spi ndl e housing 32. Further, the cutting unit 30 includes
the cutting blade 1 fixed to a distal end 311 of the
spindle 31, and a nounting nechanism 10 for nounting the
cutting blade 1 on the distal end 311 of the spindle 31.

The spindle 31 is supported for rotation on the



spindl e housing 32. The distal end 311 of the spindle 31
projects outwardly from one end portion of the spindle
housing 32. To a proxinmal end portion of the spindle 31,
a notor (not depicted) for rotating the spindle 31 is
connected. The distal end 311 of the spindle 31 is forned
tapering such that the outer dianmeter thereof gradually
decreases toward the extremty thereof.

As depicted in FIG 2, the nounting nmechanism 10
includes a fixed flange 11, a renovable flange 12 and a
fixation nut 13. The fixed flange 11 is fixed to the
di stal end 311 of the spindle 31 and supports the cutting
blade 1 thereon. The fixed flange 11 is nade of netal
The fixed flange 11 integrally includes a blade nounting
portion 112 having a mnale thread 111 on an outer
circunference thereof, a flange portion 113 forned
thereon on the spindle housing 32 side behind the bl ade
mounting portion 112, and a cylindrical portion 114
(depicted in FIG 3) forned thereon on the spindle
housi ng 32 side behind the flange portion 113. Further
as depicted in FIG 3, the fixed flange 11 has provided
over the flange portion 113 and the cylindrical portion
114 therein an insertion hole 115 into the inside of
which the distal end 311 of the spindle 31 is to be

i nsert ed. The insertion hole 115 has an inner dianeter

10



that gradually decreases fromthe cylindrical portion 114
toward the flange portion 113. The inner circunferenti al
face of the insertion hole 115 is formed in a tapering
shape having an inclination sane as that of the outer
circunferential face of the distal end 311 such that it
contacts closely over the overall length with the outer
circunferential face of the distal end 311 of the spindle
31 inserted in the insertion hole 115.

The blade nounting portion 112 has an appearance
formed cylindrically and has an inner side forned
cylindrically so as to comunicate with the insertion
hol e 115. The blade nounting portion 112 includes a
cylindrical snall dianeter portion 116 and an annular
bl ade supporting portion 117 formed on the spindle
housing 32 side behind the small dianeter portion 116
The small dianmeter portion 116 has an outer dianeter
fixed over the overall Ilength thereof in the axia
direction and has the male thread 111 provided on an
outer face thereof. The outer dianeter of the blade
supporting portion 117 is greater than the outer dianeter
of the small dianeter portion 116. The blade supporting
portion 117 is fitted inside the cutting blade 1 and
supports the cutting blade 1 on an outer circunferential

face thereof.
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The flange portion 113 is fornmed annularly and has
an outer dianmeter forned greater than the outer dianeter
of the blade supporting portion 117 of the nounting
portion 112. The cylindrical portion 114 has an outer
di anmeter fornmed equally to the outer dianmeter of the
small dianmeter portion 116 but forned with a snaller
di aneter than those of the blade supporting portion 117
and the flange portion 113.

The fixed flange 11 is fixed to the distal end 311
of the spindle 31 such that the distal end 311 of the
spindle 31 is fitted in the insertion hole 115 and a bolt
15 passing the inside of a washer 14 is threaded into the
di stal end 311 of the spindle 31.

The renovable flange 12 is formed annularly and
made of netal. The inner dianeter of the renovabl e flange
12 is substantially equal to the outer dianeter of the
smal | dianeter portion 116 of the blade nounting portion
112 of the fixed flange 11. The renovable flange 12 has
the small diameter portion 116 of the blade nounting
portion 112 inserted in the inside thereof such that it
cooperates with the flange portion 113 of the fixed
flange 11 to sandwi ch the cutting blade 1 therebetween.

The fixation nut 13 is formed annul arly and made of

metal and has an inner circunferential face on which a

12



female thread 131 is forned such that it is screwed with
the male thread 111 provided on the outer circunferenti al
face of the small dianeter portion 116 of the blade
mounting portion 112 of the fixed flange 11. The fixation
nut 13 is screwed at the female thread 131 thereof with
the male thread 111 to cooperate with the flange portion
113 of the fixed flange 11 to sandwich and fix the
cutting blade 1 and the renovable flange 12 therebetween.
In this manner, the fixation nut 13 is screwed wth the
male thread 111 of the fixed flange 11 to sandw ch and
fix the cutting blade 1 between the fixed flange 11 and
the renovabl e flange 12 as depicted in FIG 3.

The cutting blade 1 has an annular shape and is
mounted on the fixed flange 11 with being fixed to the
distal end 311 of the spindle 31 by the nounting
nmechani sm 10. The cutting blade 1 is a washer bl ade (al so
call ed hubless blade) and integrally incudes an annul ar
blade nmain body 2 and three or nore flexible inner
circunferential protrusions 3 as depicted in FIG 4.

The blade min body 2 includes an outer
circunference 4 serving as a cutting edge, and a centra
through-hole 5 that has a dianmeter (inner dianeter)
greater than the outer dianmeter of the blade supporting

portion 117 of the blade nounting portion 112 of the

13



fixed flange 11 and in the inside of which the blade
supporting portion 117 of the blade nounting portion 112
is fitted. The outer circunference 4 and the centra
through-hole 5 have <circular planar shapes and are
di sposed at positions coaxial with each other (positions
at which the centers coincide with each other).

The inner circunferenti al protrusions 3 are
di sposed at equal distances in a circunferential
direction of the blade nmain body 2 and project toward the
center 300 of a circle defined by the outer circunference
4 of the blade main body 2 along dianetrical direction
from the inner circunference of the central through-hole
5. It is to be noted that, in the first enbodi nent, three
inner circunferential protrusions 3 are provided, and
each of the inner circunferential protrusions 3 is forned,
as viewed in plan of the cutting blade 1, in a triangular
shape having a width that gradually decreases from the
i nner circunference of the central through-hole 5 toward
the center of the blade main body 2 as depicted in FIG 4.

Further, each inner circunferential protrusion 3 is
formed with a thickness equal to that of the blade main
body 2 as depicted in FIG 5. It is to be noted that, in
the first enbodi nent, the projection anount of each inner

circunferential protrusion 3 from the inner circunference

14



of the central through-hole 5 of the blade nain body 2
toward the center 300 is approximately 3 to 4 mm and the
thickness of the cutting blade 1 is as thin as
approximately 0.03 to 1.00 mm It is to be noted that,
al though, in FIGS. 3 and 5, the boundary between the
blade main body 2 and the inner circunferential
protrusions 3 is indicated by a broken line, actually
such a boundary as just described does not exist.

Further, as viewed in plan, a circle 301 indicated
by a broken line in FIG 4 interconnecting extrenmties 6
of the inner circunferential protrusions 3 on the center
300 side and a circle defined by the outer circunference
4 that serves as a cutting edge of the blade nain body 2
are formed concentric circles. The center of the circle
301 interconnecting the extremties 6 of the inner
circunferential protrusions 3 on the center 300 side
coincides with the center 300 of the outer circunference
4. Furt her, the dianeter of the circle 301
I nt erconnecting t he extremties 6 of t he I nner
circunferential protrusions 3 on the center 300 side is
smaller than the outer dianeter of the blade supporting
portion 117 of the blade nounting portion 112 of the
fixed flange 11.

In the <cutting blade 1 of the configuration

15



descri bed above, the blade nmain body 2 and the inner
circunferential protrusions 3 are configured by bonding
abrasive grains of dianond, CBN (Cubic Boron N tride) or
the like with a bond. As the bond for configuring the
cutting blade 1, resin bond, netal bond, vitrified bond
or electroformed bond is used. In other words, the
cutting blade 1 is a resin blade, a netal blade, a
vitrified blade or an el ectroforned bl ade.

It is to be noted that a resin blade, a netal blade
and a vitrified blade are produced by m xing powder of
the bond, abrasive grains and so forth, nolding the
m xture into a predeterm ned shape, sintering or firing
the nolded article and then processing the nolded article
into a predetermned size by a grinding machine or the
l'ike. An electroformed blade is produced by a known
el ectroform ng nethod of dispersing abrasive grains into
nmet al plating solution, which configures bond and
includes nmetal as a principal conponent, disposing base
metal into the netal plating solution such that the netal
configuring the bond is precipitated to a predeterm ned
t hi ckness on the surface of the base netal while abrasive
grains are taken in, exfoliating the precipitated netal
configuring the bond from the base nmetal and shaping the

metal into a predeterm ned shape. |In this manner, in the
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first enbodinent, the cutting blade 1 is configured from
an abrasive grain layer 7, in which the abrasive grains
are fixed by the bond, over the blade main body 2 and the
i nner circunferential protrusion 3.

Since the cutting blade 1 of the configuration
descri bed above is produced by the production nethod
descri bed above and besides has a thickness as small as
approxi mately 0.3 nm t he i nner circunferentia
protrusions 3 thenselves have flexibility such that the
extremties 6 thereof are displaced in the axial
di rection. It is to be noted that that the inner
circunferential protrusions 3 have flexibility in the
pr esent i nvention i ndi cat es t hat t he i nner
circunferential protrusions 3 thenselves are defornmable
Further, the inner circunferential protrusions 3 of the
cutting blade 1 described above press and are deforned at
the extremties 6 thereof against and by the outer
circunferential face of the blade supporting portion 117
of the blade nounting portion 112 of the fixed flange 11
fitted in the central through-hole 5 to support the bl ade
mai n body 2.

Wien the cutting blade 1 of the configuration
descri bed above is to be nounted on the fixed flange 11,

the blade nmounting portion 112 of the fixed flange 11 is

17



fitted into the central through-hole 5. Wen the cutting
blade 1 of the configuration described above is to be
nounted on the fixed flange 11, the inner circunferenti al
protrusions 3 are deforned by contact wth the blade
supporting portion 117 of the blade nounting portion 112
being fitted such that the extremties 6 are directed
toward the renovable flange 12 as depicted in FIG 3 to
support the blade nmain body 2 and permt fitting of the
bl ade nounting portion 112. It is to be noted that, when
the cutting blade 1 is to be nmounted on the fixed fl ange
11, all inner circunferential protrusions 3 are deforned
simlarly such that the center 300 of the circle defined
by the outer circunference 4 serving as a cutting edge is
registered wwth the center of rotation of the spindle 31
(nanely, such that the displacenent between the center
300 of the circle defined by the outer circunference 4
and the center of rotation of the spindle 31 can be
suppressed). After the cutting blade 1 is nounted on the
distal end 311 of the spindle 31, in the perfect circle
establishing step for making the center 300 of the outer
circunference 4 serving as a cutting edge and the center
of rotation of the spindle 31 coincide with each other,
the outer circunference 4 of the cutting blade 1 is

forci bly exhaust ed.
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Further, while, in the first enbodinment, the
cutting blade 1 is subjected to the perfect circle
establishing step after the cutting blade 1 is nounted on
the distal end 311 of the spindle 31, according to the
present invention, only a dressing step for cutting a
dressing board for dressing to cause the abrasive grains
to project from the bond nay be carried out wthout
carrying out the perfect circle establishing step. Since
the amount by which the dressing step exhausts the
cutting blade 1 is smaller than that by the perfect
circle establishing step and is an exhaustion anount of
approximately 1/2 to 1/3, to carry out only the dressing
step without carrying out the perfect circle establishing
step can suppress the amount by which the cutting blade 1
is forcibly exhausted before a workpiece is cut after the
cutting blade 1 is nounted on the spindle 31.

The cutting blade 1 according to the first
enbodi nrent has an advantageous effect that, since the
circle 301 that interconnects the extremties 6 of the
inner circunferential protrusions 3 projecting from the
i nner circunference of the central through-hole 5 of the
blade main body 2 is concentric with the circle defined
by the outer circunference 4 that serves as a cutting

edge, if the cutting blade 1 is nounted while the inner
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circunferential protrusions 3 contact wth the outer
circunferential face of the blade supporting portion 117
of the blade nounting portion 112 of the fixed flange 11,
then displacement between the center 300 of the circle
defined by the outer circunference 4 and the center of
rotation of the spindle 31 can be suppressed. Therefore,
according to the cutting blade 1, the anount by which the
outer circunference 4 of the cutting blade 1 is exhausted
forcibly at the perfect circle establishing step for
maki ng the center 300 of the circle defined by the outer
circunference 4 serving as a cutting edge after the
cutting blade 1 is nounted on the spindle 31 and the
center of rotation of the spindle 31 coincide with each
ot her can be suppressed. As a result, according to the
cutting blade 1, the amount by which the cutting blade 1
is exhausted forcibly before cutting of a workpiece after
the cutting blade 1 is nounted on the spindle 31 can be
suppr essed.

Furt her, si nce t he I nner circunferentia
protrusions 3 of the cutting blade 1 are defornmable, al
I nner circunferenti al pr ot rusi ons 3 are def or med
simlarly with respect to the bl ade nmounting portion 112,
and consequently, the cutting blade 1 has an advant ageous

effect that the exhaustion anount of the cutting blade 1
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at the perfect circle establishing step can be suppressed
while the cutting blade 1 is supported with certainty.

Further, the nmounting mechani sm 10 according to the
first enbodi nent has an advantageous effect that, since
the cutting blade 1 described above is nmounted on the
di stal end 311 of the spindle 31, the anount by which the
outer circunference 4 of the cutting blade 1 is exhausted
forcibly in the perfect circle establishing step can be
suppressed.

[ Second Enbodi nent ]

A cutting blade according to a second enbodi nent is
described with reference to FIG 6. FIG 6 is a plan view
of the cutting blade according to the second enbodi nent.
It is to be noted that, in FIG 6, the sanme elenents as
those of the first enbodinment are denoted by the sane
ref erence nuneral s.

A cutting blade 1-2 depicted in FIG 6 according to
the second enbodinent is same in configuration as the
cutting blade 1 of the first enbodinment except that a
bl ade main body 2-2 is configured from an abrasive grain
layer 7 and inner circunferential protrusions 3-2 are
formed froma bond |ayer 8 that does not include abrasive
gr ai ns. The bond layer 8 is configured from bond

configuring the blade main body 2-2 and does not include
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abr asi ve grains.

In the case where the cutting blade 1-2 according
to the second enbodinent is a resin blade, a netal bl ade
or a vitrified blade, it is produced such that, after
powder of bond, abrasive grains and so forth are mxed to
nold a blade main body 2-2 and inner circunferentia
protrusions 3-2 are nolded from powder of the bond or the
l'i ke, the nolded article is sintered or fired and then
processed to a predetermned size by a grinding nmachine
or the like. In the case where the cutting blade 1-2 is
an electroformed blade, it 1is produced by a known
el ectroform ng nethod of dispersing abrasive grains into
net al plating solution, which configures bond and
i ncludes netal as a principal conponent, disposing base
netal into the metal plating solution such that the netal
configuring the bond is precipitated on the surface of
the base netal while abrasive grains are taken in to form
a blade main body 2-2, disposing base netal into neta
plating solution in which abrasive grains are not
di spersed such that the metal configuring the bond is
precipitated to forminner circunferential protrusions 3-
2, exfoliating the precipitated netal configuring the
bond from the base netal and shaping the netal into a

predet erm ned shape.
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The cutting blade 1-2 according to the second
enbodi nent is nounted on the distal end 311 of the
spindle 31 by the nmounting nechanism 10 according to the
first enbodinent. The cutting blade 1-2 according to the
second enbodi nent has an advantageous effect that, since
the circle 301 that interconnects the extremties 6 of
the inner circunferential protrusions 3-2 projecting from
the inner circunference of the central through-hole 5 of
the blade main body 2-2 is concentric with the circle
defined by the outer circunference 4 that serves as a
cutting edge, the anpbunt by which the outer circunference
4 of the cutting blade 1-2 is forcibly exhausted at the
perfect <circle establishing step can be suppressed
simlarly as in the first enbodinent. Further, with the
cutting blade 1-2 according to the second enbodi nent,
since the inner circunferential protrusions 3-2 do not
i ncl ude abrasive grains, the blade supporting portion 117
of the nmounting mechanism 10 is not damaged by abrasive
grai ns.

[ Modi fication 1]

A cutting blade according to a nodification 1 to
the first and second enbodinents is described wth
reference to the drawings. FIG 7 is a plan view of part

of the cutting blade according to the nodification 1 to
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the first and second enbodinents. It is to be noted that,
in FIG 7, the same elenents as those in the first and
second enbodinents are denoted by the same reference
nuner al s.

A cutting blade 1-3 depicted in FIG 7 according to
the nodification 1 is sane in configuration as the first
and second enbodi nents except that inner circunferential
protrusions 3-3 are fornmed in a semcircular shape whose
wi dth gradual |y decreases from the inner circunference of
the central through-hole 5 toward the center 300. It is
to be noted that, while FIG 7 depicts an exanple in
which a blade min body 2-3 is configured from an
abrasive grain layer 7 and the inner circunferential
protrusions 3-3 are fornmed from a bond layer 8 simlarly
to the cutting blade 1-2 according to the second
enbodi nent, in the present invention, the blade nmain body
2-3 and the inner circunferential protrusions 3-3 may be
configured from an abrasive grain layer 7 simlarly as in
the first enbodinent. The cutting blade 1-3 according to
the nodification 1 is nmounted on the distal end 311 of
the spindle 31 by the nmounting nmechani sm 10 according to
the first enbodi nent.

The cutting blade 1-3 according to the working

exanple 1 has an advantageous effect that, since the
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circle 301 that interconnects the extremties 6 of the
inner circunferential protrusions 3-3 projecting fromthe
i nner circunference of the central through-hole 5 of the
bl ade main body 2-3 is concentric with the circle defined
by the outer circunference 4 that serves as a cutting
edge, the anount by which the outer circunference 4 of
the cutting blade 1-3 is forcibly exhausted at the
perfect <circle establishing step can be suppressed
simlarly as in the first enbodi nent.

[ Modi fication 2]

A cutting blade according to a nodification 2 to
the first and second enbodinents is described wth
reference to the drawings. FIG 8 is a plan view of part
of the cutting blade according to the nodification 2 to
the first and second enbodinments. It is to be noted that,
in FIG 8, the sane elenents as those in the first and
second enbodinents are denoted by the sane reference
nuner al s.

A cutting blade 1-4 depicted in FIG 8 according to
the nodification 2 is sane in configuration as the first
and second enbodi nents except that inner circunferential
protrusions 3-4 are fornmed in a trapezoidal shape such
that, as viewed in plan, the wdth thereof gradually

decreases from the inner circunference of the central
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t hrough-hole 5 toward the center 300. It is to be noted
that, while FIG 8 depicts an exanple in which a blade
main body 2-4 is configured from an abrasive grain |ayer
7 and the inner circunferential protrusions 3-4 are
formed froma bond layer 8 simlarly to the cutting bl ade
1-2 according to the second enbodinment, in the present
invention, the blade min body 2-4 and the inner
circunferential protrusions 3-4 may be configured from an
abrasive grain layer 7 simlarly as in the first
enbodi nent . The cutting blade 1-4 according to the
nodi fication 2 is nounted on the distal end 311 of the
spindle 31 by the nobunting mechanism 10 according to the
first enbodi nent.

The cutting blade 1-4 according to the nodification
2 has an advantageous effect that, since the circle 301
that interconnects the extremties 6 of the inner
circunferential protrusions 3-4 projecting fromthe inner
circunference of the central through-hole 5 of the bl ade
main body 2-4 is concentric wth the circle defined by
the outer circunference 4 that serves as a cutting edge,
the amount by which the outer circunference 4 of the
cutting blade 1-4 is forcibly exhausted at the perfect
circle establishing step can be suppressed simlarly as

in the first enbodinent. It is to be noted that the
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present invention is not |limted to the enbodi nents and
the nodifications. In particular, the present invention
can be carried out in various nodified fornms wthout
departing from the scope and spirit of +the present
I nventi on.

The present invention is not limted to the details
of the above described preferred enbodi nents. The scope
of the invention is defined by the appended clains and
al | changes and nodifications as fall within the
equi val ence of the scope of the clains are therefore to

be enbraced by the invention.
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WHAT IS CLAIMED IS:

1. A cutting blade of an annular shape for being
mounted on a fixed flange having a cylindrical Dblade
mounting portion fixed to a distal end of a spindle,
comprising:

an annular Dblade main body having an outer
circumference serving as a cutting edge, a central
through-hole that has a diameter greater than a uniform
outer diameter of the blade mounting portion having a
uniform cylindrical surface and 1in which the blade
mounting portion 1is to be fitted, and an uninterrupted
surface extending from the central through-hole to the
outer circumference; and

three Oor more flexible inner circumferential
protrusions that project monolithically from an inner
circumference of the central through-hole toward the
center in a diametrical direction and contact at
extremities thereof with the Dblade mounting portion
fitted in the central through-hole to support the Dblade
main body,

wherein as viewed in plan, a circle interconnecting
the extremities of the inner circumferential protrusions
and a circle defined by the outer circumference of the

blade main body are formed concentrically, and when the
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cutting blade is mounted on the fixed flange, the inner
circumferential protrusions are configured to be deformed
by pressure contact with the uniform cylindrical surface
of the Dblade mounting portion into which the cutting
blade is fitted to allow the fitting of the cutting blade
with the blade mounting portion.

2. The cutting blade according to claim 1, wherein
the blade main body is configured from an abrasive grain
layer in which abrasive grains are fixed by bond, and the
inner circumferential protrusions are formed from a bond
layer that does not include abrasive grains.

3. A cutting apparatus comprising:

a cutting blade including

an annular Dblade main body having an outer
circumference serving as a cutting edge and a central
through-hole, and three or more flexible circumferential
protrusions formed integrally with the annular blade main
body and projecting from an inner circumference of the
central through-hole toward the center in a diametrical
direction; and

a mounting mechanism including

a fixed flange including a blade mounting portion
fixed to a distal end of a spindle of a cutting apparatus

and having a male thread on an outer circumference
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thereof and a flange portion formed integrally with the
blade mounting portion behind the blade mounting portion,
the flange portion having a smooth uniform surface along
an entire face of the flange portion;

a removable flange configured to be mounted on the
blade mounting portion and having a body portion and a
face portion protruding from the body portion, the face
portion being configured so as to cooperate with the face
of the flange portion of the fixed flange to sandwich
therebetween a cutting Dblade mounted on the Dblade
mounting portion of the fixed flange and to create a
space between the body portion and the cutting blade; and

a fixation nut configured to be screwed with the
male thread of the fixed flange such that the cutting
blade is sandwiched and fixed between the flange portion
of the fixed flange and the face portion of the removable
flange,

wherein, a diameter of the blade mounting portion is
smaller than a diameter of the central through-hole of
the blade main body, and when the fixation nut is screwed
with the male thread of the fixed flange and tightened,
the inner circumferential protrusions are pressed against
and deformed by the blade mounting portion to be directed

into a space created by the face portion of the removable
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flange, a gap 1s created between the central through-hole
and the blade mounting portion, and the annular blade

main body 1s supported by the inner circumferential

protrusions.
4. The cutting blade according to claim 1, wherein
the circumferential protrusions are formed in a

triangular shape.

5. The cutting blade according to claim 1, wherein
the circumferential protrusions are formed in a
semicircular shape.

6. The cutting blade according to claim 1, wherein
the circumferential protrusions are formed in a
trapezoidal shape.

7. The cutting apparatus according to claim 3,
wherein the face portion of the removable flange has a
smooth uniform surface along an entire face of the face
portion.

8. The cutting blade according to claim 1, wherein
the inner circumferential protrusions are configured to
be deformed such that the extremities of the inner
circumferential protrusions are directed towards the

distal end of the spindle.
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