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CUTTING BLADE AND MOUNTING MECHANISM FOR CUTTING BLADE 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a cutting blade 

and a mounting mechanism for a cutting blade. 

Description of the Related Art 

        An annular cutting blade that is fixed to a distal 

end of a spindle through a fixed flange is known.  The 

cutting blade is formed such that abrasive grains such as 

diamond abrasive grains are fixed thereto with bonds.  

While 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 performed. 

        The cutting blade mounted 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 circumference 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 

blade are displaced from each other.  Therefore, after the 

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

Patent Laid-Open No. 2006-218571). 

 

SUMMARY OF THE INVENTION 

        According to the method disclosed in Japanese 

Patent Laid-Open 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 amount 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 mounting mechanism for a 

cutting blade by which the amount by which the cutting 

blade can be forcibly exhausted before cutting of a 

workpiece after the cutting blade is mounted on a spindle 

can be suppressed. 

        In accordance with an aspect of the present 
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invention, there is provided a cutting blade of an 

annular shape for being mounted on a fixed flange having 

a cylindrical blade mounting portion fixed to a distal 

end of a spindle, including an annular blade main body 

having an outer circumference serving as a cutting edge 

and a central through-hole that has a diameter greater 

than an outer diameter of the blade mounting portion and 

in which the blade mounting portion is to be fitted, and 

three or more flexible inner circumferential protrusions 

that project from an inner circumference of the central 

through-hole toward the center in a diametrical direction 

and contact at extremities thereof with the blade 

mounting portion fitted in the central through-hole to 

support the blade main body, in which, as viewed in plan, 

a circle interconnecting the extremities of the inner 

circumferential protrusions and a circle defined by an 

outer circumference of the blade main body are formed 

concentrically, and when the cutting blade is to be 

mounted on the fixed flange, the inner circumferential 

protrusions are deformed by pressure contact with the 

blade mounting portion into which the cutting blade is 

fitted to allow the fitting of the cutting blade with the 

blade mounting portion. 

        Preferably, the blade main body is configured from 
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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. 

        In accordance with another aspect of the present 

invention, there is provided a mounting mechanism for a 

cutting blade that includes an annular blade 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, the 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 thereof and a flange portion formed 

integrally with the blade mounting portion behind the 

blade mounting portion, a removable flange configured to 

be mounted on the blade mounting portion so as to 

cooperate with the flange portion of the fixed flange to 

sandwich therebetween a cutting blade mounted on the 

blade mounting portion of the fixed flange, and a 

fixation nut configured to be screwed with the male 
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thread of the fixed flange such that the cutting blade is 

sandwiched and fixed between the flange portion of the 

fixed flange and the removable flange, in which, if the 

fixation nut is screwed with the male thread of the fixed 

flange and is tightened, then the inner circumferential 

protrusions are pressed against and deformed by the blade 

mounting portion and the annular blade main body is 

supported by the inner circumferential protrusions. 

        With the invention of the present application, an 

advantageous effect that the amount by which the cutting 

blade is exhausted forcibly before cutting of a workpiece 

after the cutting blade is mounted on the spindle can be 

suppressed is achieved. 

        The above and other objects, features and 

advantages of the present invention and the manner of 

realizing them will become more apparent, and the 

invention itself will best be understood from a study of 

the following description and appended claims with 

reference to the attached drawings showing some preferred 

embodiments of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view depicting an example 

of a configuration of a cutting blade and a cutting 
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apparatus including a mounting mechanism for a cutting 

blade according to a first embodiment; 

        FIG. 2 is a perspective view fragmentarily 

depicting the mounting mechanism for a cutting blade 

according to the first embodiment; 

        FIG. 3 is a cross sectional view of the mounting 

mechanism for a cutting blade according to the first 

embodiment; 

        FIG. 4 is a plan view of the cutting blade 

according to the first embodiment; 

        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 embodiment; 

        FIG. 7 is a plan view of part of a cutting blade 

according to a modification 1 to the first and second 

embodiments; and 

        FIG. 8 is a plan view of part of a cutting blade 

according to a modification 2 to the first and second 

embodiments. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

        A mode for carrying out the present invention is 

described in detail with reference to the drawings.  The 
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present invention shall not be restricted by the 

substance of the following description of embodiments.  

Further, the components described below include those 

that can be supposed readily by those skilled in the art 

and those that are substantially same.  Furthermore, the 

configurations described below can be combined suitably.  

Further, various omissions, replacements or changes of 

the components can be performed without departing from 

the subject matter of the present invention. 

[First Embodiment] 

        A cutting blade and a mounting mechanism for a 

cutting blade according to the first embodiment are 

described with reference to the drawings.  A cutting blade 

1 and a mounting mechanism 10 for a cutting blade 

(hereinafter referred to simply as mounting mechanism) 

according to the first embodiment 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 embodiment, the workpiece to be cut by the 

cutting apparatus 100 is a wafer such as a semiconductor 

wafer or an optical device wafer of a disk type made of a 

base material such as, for example, silicon, sapphire or 

gallium.  The wafer as a workpiece has devices formed in 

regions thereof partitioned by a plurality of scheduled 
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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 ceramic plate, a glass plate or the like of 

a rectangular shape having a plurality of devices sealed 

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 holds a workpiece 

thereon, a cutting unit 30 for cutting (processing) a 

workpiece held on the chuck table 20 using the cutting 

blade 1, an X-axis moving unit not depicted that moves 

the chuck table 20 in an X-axis direction, a Y-axis 

moving unit 40 for moving the cutting unit 30 in a Y-axis 

direction, and a Z-axis moving unit 50 for moving 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 

workpiece between the cassette 70, chuck table 20 and 

washing unit 60, and a control unit 80 that is a computer 

for controlling the components. 
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        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 moved 

relatively along a scheduled division line to and from 

the X-axis moving unit, rotational driving source, Y-axis 

moving unit 40 and Z-axis moving 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 all 

scheduled division lines of the workpiece, it 

accommodates the workpiece into the cassette 70 after it 

washes the workpiece by the washing unit 60. 

        As depicted in FIG. 2, the cutting unit 30 of the 

cutting apparatus 100 includes a spindle housing 32 

provided for movement in the Y-axis direction and the Z-

axis direction by the Y-axis moving unit 40 and the Z-

axis moving 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 

spindle housing 32.  Further, the cutting unit 30 includes 

the cutting blade 1 fixed to a distal end 311 of the 

spindle 31, and a mounting mechanism 10 for mounting the 

cutting blade 1 on the distal end 311 of the spindle 31. 

        The spindle 31 is supported for rotation on the 
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spindle housing 32.  The distal end 311 of the spindle 31 

projects outwardly from one end portion of the spindle 

housing 32.  To a proximal end portion of the spindle 31, 

a motor (not depicted) for rotating the spindle 31 is 

connected.  The distal end 311 of the spindle 31 is formed 

tapering such that the outer diameter thereof gradually 

decreases toward the extremity thereof. 

        As depicted in FIG. 2, the mounting mechanism 10 

includes a fixed flange 11, a removable flange 12 and a 

fixation nut 13.  The fixed flange 11 is fixed to the 

distal end 311 of the spindle 31 and supports the cutting 

blade 1 thereon.  The fixed flange 11 is made of metal.  

The fixed flange 11 integrally includes a blade mounting 

portion 112 having a male thread 111 on an outer 

circumference thereof, a flange portion 113 formed 

thereon on the spindle housing 32 side behind the blade 

mounting portion 112, and a cylindrical portion 114 

(depicted in FIG. 3) formed thereon on the spindle 

housing 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 

inserted.  The insertion hole 115 has an inner diameter 
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that gradually decreases from the cylindrical portion 114 

toward the flange portion 113.  The inner circumferential 

face of the insertion hole 115 is formed in a tapering 

shape having an inclination same as that of the outer 

circumferential face of the distal end 311 such that it 

contacts closely over the overall length with the outer 

circumferential face of the distal end 311 of the spindle 

31 inserted in the insertion hole 115. 

        The blade mounting portion 112 has an appearance 

formed cylindrically and has an inner side formed 

cylindrically so as to communicate with the insertion 

hole 115.  The blade mounting portion 112 includes a 

cylindrical small diameter portion 116 and an annular 

blade supporting portion 117 formed on the spindle 

housing 32 side behind the small diameter portion 116.  

The small diameter portion 116 has an outer diameter 

fixed over the overall length thereof in the axial 

direction and has the male thread 111 provided on an 

outer face thereof.  The outer diameter of the blade 

supporting portion 117 is greater than the outer diameter 

of the small diameter portion 116.  The blade supporting 

portion 117 is fitted inside the cutting blade 1 and 

supports the cutting blade 1 on an outer circumferential 

face thereof. 
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        The flange portion 113 is formed annularly and has 

an outer diameter formed greater than the outer diameter 

of the blade supporting portion 117 of the mounting 

portion 112.  The cylindrical portion 114 has an outer 

diameter formed equally to the outer diameter of the 

small diameter portion 116 but formed with a smaller 

diameter 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 

distal end 311 of the spindle 31. 

        The removable flange 12 is formed annularly and 

made of metal.  The inner diameter of the removable flange 

12 is substantially equal to the outer diameter of the 

small diameter portion 116 of the blade mounting portion 

112 of the fixed flange 11.  The removable flange 12 has 

the small diameter portion 116 of the blade mounting 

portion 112 inserted in the inside thereof such that it 

cooperates with the flange portion 113 of the fixed 

flange 11 to sandwich the cutting blade 1 therebetween. 

        The fixation nut 13 is formed annularly and made of 

metal and has an inner circumferential face on which a 
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female thread 131 is formed such that it is screwed with 

the male thread 111 provided on the outer circumferential 

face of the small diameter 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 removable flange 12 therebetween.  

In this manner, the fixation nut 13 is screwed with the 

male thread 111 of the fixed flange 11 to sandwich and 

fix the cutting blade 1 between the fixed flange 11 and 

the removable 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 mounting 

mechanism 10.  The cutting blade 1 is a washer blade (also 

called hubless blade) and integrally incudes an annular 

blade main body 2 and three or more flexible inner 

circumferential protrusions 3 as depicted in FIG. 4. 

        The blade main body 2 includes an outer 

circumference 4 serving as a cutting edge, and a central 

through-hole 5 that has a diameter (inner diameter) 

greater than the outer diameter of the blade supporting 

portion 117 of the blade mounting portion 112 of the 
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fixed flange 11 and in the inside of which the blade 

supporting portion 117 of the blade mounting portion 112 

is fitted.  The outer circumference 4 and the central 

through-hole 5 have circular planar shapes and are 

disposed at positions coaxial with each other (positions 

at which the centers coincide with each other). 

        The inner circumferential protrusions 3 are 

disposed at equal distances in a circumferential 

direction of the blade main body 2 and project toward the 

center 300 of a circle defined by the outer circumference 

4 of the blade main body 2 along diametrical direction 

from the inner circumference of the central through-hole 

5.  It is to be noted that, in the first embodiment, three 

inner circumferential protrusions 3 are provided, and 

each of the inner circumferential protrusions 3 is formed, 

as viewed in plan of the cutting blade 1, in a triangular 

shape having a width that gradually decreases from the 

inner circumference of the central through-hole 5 toward 

the center of the blade main body 2 as depicted in FIG. 4. 

        Further, each inner circumferential 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 embodiment, the projection amount of each inner 

circumferential protrusion 3 from the inner circumference 
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of the central through-hole 5 of the blade main 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, 

although, in FIGS. 3 and 5, the boundary between the 

blade main body 2 and the inner circumferential 

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 extremities 6 

of the inner circumferential protrusions 3 on the center 

300 side and a circle defined by the outer circumference 

4 that serves as a cutting edge of the blade main body 2 

are formed concentric circles.  The center of the circle 

301 interconnecting the extremities 6 of the inner 

circumferential protrusions 3 on the center 300 side 

coincides with the center 300 of the outer circumference 

4.  Further, the diameter of the circle 301 

interconnecting the extremities 6 of the inner 

circumferential protrusions 3 on the center 300 side is 

smaller than the outer diameter of the blade supporting 

portion 117 of the blade mounting portion 112 of the 

fixed flange 11. 

        In the cutting blade 1 of the configuration 
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described above, the blade main body 2 and the inner 

circumferential protrusions 3 are configured by bonding 

abrasive grains of diamond, CBN (Cubic Boron Nitride) or 

the like with a bond.  As the bond for configuring the 

cutting blade 1, resin bond, metal bond, vitrified bond 

or electroformed bond is used.  In other words, the 

cutting blade 1 is a resin blade, a metal blade, a 

vitrified blade or an electroformed blade. 

        It is to be noted that a resin blade, a metal blade 

and a vitrified blade are produced by mixing powder of 

the bond, abrasive grains and so forth, molding the 

mixture into a predetermined shape, sintering or firing 

the molded article and then processing the molded article 

into a predetermined size by a grinding machine or the 

like.  An electroformed blade is produced by a known 

electroforming method of dispersing abrasive grains into 

metal plating solution, which configures bond and 

includes metal as a principal component, disposing base 

metal into the metal plating solution such that the metal 

configuring the bond is precipitated to a predetermined 

thickness on the surface of the base metal while abrasive 

grains are taken in, exfoliating the precipitated metal 

configuring the bond from the base metal and shaping the 

metal into a predetermined shape.  In this manner, in the 
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first embodiment, 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 

inner circumferential protrusion 3. 

        Since the cutting blade 1 of the configuration 

described above is produced by the production method 

described above and besides has a thickness as small as 

approximately 0.3 mm, the inner circumferential 

protrusions 3 themselves have flexibility such that the 

extremities 6 thereof are displaced in the axial 

direction.  It is to be noted that that the inner 

circumferential protrusions 3 have flexibility in the 

present invention indicates that the inner 

circumferential protrusions 3 themselves are deformable.  

Further, the inner circumferential protrusions 3 of the 

cutting blade 1 described above press and are deformed at 

the extremities 6 thereof against and by the outer 

circumferential face of the blade supporting portion 117 

of the blade mounting portion 112 of the fixed flange 11 

fitted in the central through-hole 5 to support the blade 

main body 2. 

        When the cutting blade 1 of the configuration 

described above is to be mounted on the fixed flange 11, 

the blade mounting portion 112 of the fixed flange 11 is 
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fitted into the central through-hole 5.  When the cutting 

blade 1 of the configuration described above is to be 

mounted on the fixed flange 11, the inner circumferential 

protrusions 3 are deformed by contact with the blade 

supporting portion 117 of the blade mounting portion 112 

being fitted such that the extremities 6 are directed 

toward the removable flange 12 as depicted in FIG. 3 to 

support the blade main body 2 and permit fitting of the 

blade mounting portion 112.  It is to be noted that, when 

the cutting blade 1 is to be mounted on the fixed flange 

11, all inner circumferential protrusions 3 are deformed 

similarly such that the center 300 of the circle defined 

by the outer circumference 4 serving as a cutting edge is 

registered with the center of rotation of the spindle 31 

(namely, such that the displacement between the center 

300 of the circle defined by the outer circumference 4 

and the center of rotation of the spindle 31 can be 

suppressed).  After the cutting blade 1 is mounted on the 

distal end 311 of the spindle 31, in the perfect circle 

establishing step for making the center 300 of the outer 

circumference 4 serving as a cutting edge and the center 

of rotation of the spindle 31 coincide with each other, 

the outer circumference 4 of the cutting blade 1 is 

forcibly exhausted. 
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        Further, while, in the first embodiment, the 

cutting blade 1 is subjected to the perfect circle 

establishing step after the cutting blade 1 is mounted 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 may be carried out without 

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 amount 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 mounted on the spindle 31. 

        The cutting blade 1 according to the first 

embodiment has an advantageous effect that, since the 

circle 301 that interconnects the extremities 6 of the 

inner circumferential protrusions 3 projecting from the 

inner circumference of the central through-hole 5 of the 

blade main body 2 is concentric with the circle defined 

by the outer circumference 4 that serves as a cutting 

edge, if the cutting blade 1 is mounted while the inner 
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circumferential protrusions 3 contact with the outer 

circumferential face of the blade supporting portion 117 

of the blade mounting portion 112 of the fixed flange 11, 

then displacement between the center 300 of the circle 

defined by the outer circumference 4 and the center of 

rotation of the spindle 31 can be suppressed.  Therefore, 

according to the cutting blade 1, the amount by which the 

outer circumference 4 of the cutting blade 1 is exhausted 

forcibly at the perfect circle establishing step for 

making the center 300 of the circle defined by the outer 

circumference 4 serving as a cutting edge after the 

cutting blade 1 is mounted on the spindle 31 and the 

center of rotation of the spindle 31 coincide with each 

other 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 mounted on the spindle 31 can be 

suppressed. 

        Further, since the inner circumferential 

protrusions 3 of the cutting blade 1 are deformable, all 

inner circumferential protrusions 3 are deformed 

similarly with respect to the blade mounting portion 112, 

and consequently, the cutting blade 1 has an advantageous 

effect that the exhaustion amount 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 mounting mechanism 10 according to the 

first embodiment has an advantageous effect that, since 

the cutting blade 1 described above is mounted on the 

distal end 311 of the spindle 31, the amount by which the 

outer circumference 4 of the cutting blade 1 is exhausted 

forcibly in the perfect circle establishing step can be 

suppressed. 

[Second Embodiment] 

        A cutting blade according to a second embodiment is 

described with reference to FIG. 6.  FIG. 6 is a plan view 

of the cutting blade according to the second embodiment.  

It is to be noted that, in FIG. 6, the same elements as 

those of the first embodiment are denoted by the same 

reference numerals. 

        A cutting blade 1-2 depicted in FIG. 6 according to 

the second embodiment is same in configuration as the 

cutting blade 1 of the first embodiment except that a 

blade main body 2-2 is configured from an abrasive grain 

layer 7 and inner circumferential protrusions 3-2 are 

formed from a bond layer 8 that does not include abrasive 

grains.  The bond layer 8 is configured from bond 

configuring the blade main body 2-2 and does not include 
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abrasive grains. 

        In the case where the cutting blade 1-2 according 

to the second embodiment is a resin blade, a metal blade 

or a vitrified blade, it is produced such that, after 

powder of bond, abrasive grains and so forth are mixed to 

mold a blade main body 2-2 and inner circumferential 

protrusions 3-2 are molded from powder of the bond or the 

like, the molded article is sintered or fired and then 

processed to a predetermined size by a grinding machine 

or the like.  In the case where the cutting blade 1-2 is 

an electroformed blade, it is produced by a known 

electroforming method of dispersing abrasive grains into 

metal plating solution, which configures bond and 

includes metal as a principal component, disposing base 

metal into the metal plating solution such that the metal 

configuring the bond is precipitated on the surface of 

the base metal while abrasive grains are taken in to form 

a blade main body 2-2, disposing base metal into metal 

plating solution in which abrasive grains are not 

dispersed such that the metal configuring the bond is 

precipitated to form inner circumferential protrusions 3-

2, exfoliating the precipitated metal configuring the 

bond from the base metal and shaping the metal into a 

predetermined shape. 
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        The cutting blade 1-2 according to the second 

embodiment is mounted on the distal end 311 of the 

spindle 31 by the mounting mechanism 10 according to the 

first embodiment.  The cutting blade 1-2 according to the 

second embodiment has an advantageous effect that, since 

the circle 301 that interconnects the extremities 6 of 

the inner circumferential protrusions 3-2 projecting from 

the inner circumference of the central through-hole 5 of 

the blade main body 2-2 is concentric with the circle 

defined by the outer circumference 4 that serves as a 

cutting edge, the amount by which the outer circumference 

4 of the cutting blade 1-2 is forcibly exhausted at the 

perfect circle establishing step can be suppressed 

similarly as in the first embodiment.  Further, with the 

cutting blade 1-2 according to the second embodiment, 

since the inner circumferential protrusions 3-2 do not 

include abrasive grains, the blade supporting portion 117 

of the mounting mechanism 10 is not damaged by abrasive 

grains. 

[Modification 1] 

        A cutting blade according to a modification 1 to 

the first and second embodiments is described with 

reference to the drawings.  FIG. 7 is a plan view of part 

of the cutting blade according to the modification 1 to 
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the first and second embodiments.  It is to be noted that, 

in FIG. 7, the same elements as those in the first and 

second embodiments are denoted by the same reference 

numerals. 

        A cutting blade 1-3 depicted in FIG. 7 according to 

the modification 1 is same in configuration as the first 

and second embodiments except that inner circumferential 

protrusions 3-3 are formed in a semicircular shape whose 

width gradually decreases from the inner circumference of 

the central through-hole 5 toward the center 300.  It is 

to be noted that, while FIG. 7 depicts an example in 

which a blade main body 2-3 is configured from an 

abrasive grain layer 7 and the inner circumferential 

protrusions 3-3 are formed from a bond layer 8 similarly 

to the cutting blade 1-2 according to the second 

embodiment, in the present invention, the blade main body 

2-3 and the inner circumferential protrusions 3-3 may be 

configured from an abrasive grain layer 7 similarly as in 

the first embodiment.  The cutting blade 1-3 according to 

the modification 1 is mounted on the distal end 311 of 

the spindle 31 by the mounting mechanism 10 according to 

the first embodiment. 

        The cutting blade 1-3 according to the working 

example 1 has an advantageous effect that, since the 
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circle 301 that interconnects the extremities 6 of the 

inner circumferential protrusions 3-3 projecting from the 

inner circumference of the central through-hole 5 of the 

blade main body 2-3 is concentric with the circle defined 

by the outer circumference 4 that serves as a cutting 

edge, the amount by which the outer circumference 4 of 

the cutting blade 1-3 is forcibly exhausted at the 

perfect circle establishing step can be suppressed 

similarly as in the first embodiment. 

[Modification 2] 

        A cutting blade according to a modification 2 to 

the first and second embodiments is described with 

reference to the drawings.  FIG. 8 is a plan view of part 

of the cutting blade according to the modification 2 to 

the first and second embodiments.  It is to be noted that, 

in FIG. 8, the same elements as those in the first and 

second embodiments are denoted by the same reference 

numerals. 

        A cutting blade 1-4 depicted in FIG. 8 according to 

the modification 2 is same in configuration as the first 

and second embodiments except that inner circumferential 

protrusions 3-4 are formed in a trapezoidal shape such 

that, as viewed in plan, the width thereof gradually 

decreases from the inner circumference of the central 
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through-hole 5 toward the center 300.  It is to be noted 

that, while FIG. 8 depicts an example in which a blade 

main body 2-4 is configured from an abrasive grain layer 

7 and the inner circumferential protrusions 3-4 are 

formed from a bond layer 8 similarly to the cutting blade 

1-2 according to the second embodiment, in the present 

invention, the blade main body 2-4 and the inner 

circumferential protrusions 3-4 may be configured from an 

abrasive grain layer 7 similarly as in the first 

embodiment.  The cutting blade 1-4 according to the 

modification 2 is mounted on the distal end 311 of the 

spindle 31 by the mounting mechanism 10 according to the 

first embodiment. 

        The cutting blade 1-4 according to the modification 

2 has an advantageous effect that, since the circle 301 

that interconnects the extremities 6 of the inner 

circumferential protrusions 3-4 projecting from the inner 

circumference of the central through-hole 5 of the blade 

main body 2-4 is concentric with the circle defined by 

the outer circumference 4 that serves as a cutting edge, 

the amount by which the outer circumference 4 of the 

cutting blade 1-4 is forcibly exhausted at the perfect 

circle establishing step can be suppressed similarly as 

in the first embodiment.  It is to be noted that the 
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present invention is not limited to the embodiments and 

the modifications.  In particular, the present invention 

can be carried out in various modified forms without 

departing from the scope and spirit of the present 

invention. 

        The present invention is not limited to the details 

of the above described preferred embodiments.  The scope 

of the invention is defined by the appended claims and 

all changes and modifications as fall within the 

equivalence of the scope of the claims are therefore to 

be embraced 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 blade 

mounting portion fixed to a distal end of a spindle, 

comprising: 

        an annular blade 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 in which the blade 

mounting portion is to be fitted, and an uninterrupted 

surface extending from the central through-hole to the 

outer circumference; and 

        three or 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 blade mounting portion 

fitted in the central through-hole to support the blade 

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 blade 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 blade 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 blade mounted on the blade 

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 is created between the central through-hole 

and the blade mounting portion, and the annular blade 

main body is 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. 

 


