BASE- EQUI PPED BLADE

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a base-equi pped
bl ade used for cutting of a workpiece.

Description of the Related Art

By dividing a sem conductor wafer on which plural
devi ces such as an integrated circuit (1C) and a |arge
scale integration (LSI) are formed, plural device chips
each including the device are manufactured. Further, by
di viding a package substrate forned by coating plural
devi ce chips nmounted on a substrate by a sealant (nold
resin) conposed of a resin, plural package devices each
i ncludi ng the device chip covered by the nold resin are
manuf actured. The device chi ps and the package devi ces
are nmounted in various pieces of electronic equipnent
typi fied by nobil e phones and personal conputers.

A cutting apparatus is used for the dividing of the
sem conduct or wafer and the package substrate. The
cutting apparatus includes a holding table that holds a
wor kpi ece and a cutting unit that cuts the workpi ece by
an annul ar bl ade. The workpiece is cut and divided by

rotating the blade and causing the blade to cut into the



wor kpi ece hel d by the hol ding table.

As the bl ade used for the cutting of the workpiece,
the followi ng bl ades are used: a hub-type bl ade incl uding
a cutting edge in which abrasive grains conposed of
di anond or the like are fixed by nickel plating or the
i ke; and a washer-type bl ade forned of an annul ar
cutting edge in which abrasive grains are fixed by a bond
mat eri al conposed of a netal, ceramic, resin, or the
i ke. When the workpiece is cut, a proper blade is
sel ected as appropriate according to the material of the
wor kpi ece, and so forth.

The hub-type blade is configured in such a manner
that a base with a circular disc shape and a cutting edge
formed along the outer circunferential edge of the base
are nmonolithic, and is nmounted on a bl ade nount fixed to
the tip part of a rotating shaft (spindle) included in a
cutting unit. Further, the washer-type bl ade is nounted
on the tip part of the rotating shaft by a flange part
i ncluded in a blade nount (fixed flange) and an
att achabl e/ det achabl e fl ange that clanps the blade with
the fixed fl ange.

As descri bed above, the nethod of nounting on the
rotating shaft is different between the hub-type bl ade

and the washer-type bl ade, and the shape, dinensions, and
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so forth of the blade nmount fixed to the rotating shaft
are also different according to the kind of blade. For
this reason, for exanple, when a hub-type bl ade nounted
on the tip part of the rotating shaft is replaced by a
washer-type bl ade, the bl ade nount al so needs to be

repl aced, which makes repl acenent work of the bl ade
troubl esone. Thus, in recent years, base-equi pped bl ades
obt ai ned by bondi ng a washer-type blade to a base with a
circul ar di sc shape have been proposed (for exanple,

refer to Japanese Patent Laid-Open No. 2012-135833). Wen
t hi s base-equi pped bl ade is used, it becones possible to
nmount a washer-type bl ade on a bl ade nount for a hub-type

bl ade and replacenment work of the blade is sinplified.

SUMVARY OF THE | NVENTI ON
The above-descri bed base-equi pped bl ade is

manuf actured by integrating a base and a bl ade that are
individually fornmed. Specifically, after an adhesive is
applied to one surface of the base, the one surface of
the base is nmade opposed to one surface of the blade, and
t he base and the bl ade are bonded to each other with the
i nternmedi ary of the adhesive. Thereby, the base and the
bl ade are joined to be integrated. In the base-equi pped

bl ade obtai ned through the above-descri bed steps, the
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bl ade is stuck to only the one surface of the base. In
this state, the strength of the joining between the base
and the blade is insufficient, in some cases. In
particular, when a thick blade is fixed to the base, it
is difficult to firmy integrate the base and the bl ade
by only the adhesive applied to one surface of the base,
I n many cases.

The present invention is nmade in view of such a
probl em and intends to provide a base-equi pped bl ade in
whi ch a base and a blade are firnmly coupl ed.

In accordance with an aspect of the present
i nvention, there is provided a base-equi pped bl ade
including a base with a circular disc shape and an
annul ar bl ade havi ng an opening part at a center. The
base has an annul ar projecting part that protrudes froma
front surface of the base. The bl ade has a recessed part
formed froma side surface exposed at the opening part
toward an outer circunferential edge side. In a state in
whi ch the projecting part is fitted into the opening
part, the base and the bl ade are bonded to each ot her
with intermediary of a first adhesive that adheres to the
front surface of the base and are joined by a second
adhesive with which the recessed part is filled and that

infiltrates a gap between the projecting part and the
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si de surface.

Preferably, a groove filled with the first adhesive
is formed in a region in which the projecting part is not
formed in a side of the front surface of the base.
Further, preferably, a material of the first adhesive is
sane as a material of the second adhesive or the second
adhesi ve has | ower viscosity than the first adhesive.

In the base-equi pped bl ade according to the aspect
of the present invention, the base and the bl ade are
bonded to each other with the internediary of the first
adhesi ve that adheres to the front surface of the base.
In addition, the base and the bl ade are joined by the
second adhesive with which the recessed part of the bl ade
is filled and that infiltrates the gap between the
projecting part of the base and the side surface of the
bl ade. Due to this, the base-equi pped bl ade in which the
base and the blade are firmy coupled is obtained.

The above and ot her objects, features and
advant ages of the present invention and the manner of
realizing themw || becone nore apparent, and the
invention itself wll best be understood froma study of
the followi ng description and appended clains with
reference to the attached drawi ngs showi ng a preferred

enbodi nent of the invention.



BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is an exploded perspective view illustrating
a base-equi pped bl ade;

FIG 2 is a sectional viewillustrating how a base
and a bl ade are coupl ed;

FIG 3 is a sectional viewillustrating the base-
equi pped bl ade in which the base and the bl ade are
coupl ed;

FIG 4 is a sectional view illustrating the base-
equi pped bl ade in which recessed parts of the blade are
filled with an adhesi ve;

FIG 5 is a sectional view illustrating the base-
equi pped bl ade obtai ned through coupling the base in
whi ch a groove is forned and the bl ade;

FIG 6 is a perspective viewillustrating a cutting
appar at us; and

FIG 7 is a perspective viewillustrating a cutting

unit.

DETAI LED DESCRI PTON OF THE PREFERRED EMBODI MENT
An enbodi nent of the present invention will be
descri bed below with reference to the acconpanying

drawi ngs. First, a configuration exanple of a base-
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equi pped bl ade according to the present enbodi ment wll
be described. FIG 1 is an expl oded perspective view
illustrating a base-equi pped bl ade 2.

The base-equi pped blade 2 includes a base 4 with a
circular disc shape and an annul ar blade 6. The base 4 is
conposed of a netal such as an alum num all oy, for
exanpl e, and includes a first surface (front surface) 4a
and a second surface (back surface) 4b that are
substantially parallel to each other and an outer
circunferential edge (outer circunferential surface) 4c.
Further, at the center of the base 4, a circular columar
openi ng part 4d that penetrates the base 4 fromthe first
surface 4a to the second surface 4b is nade. On the side
of the first surface 4a of the base 4, an annul ar
projecting part 4e that protrudes fromthe first surface
4a toward the side of the blade 6 is disposed to surround
the opening part 4d. The projecting part 4e is forned
with a predeterm ned width along the contour of the
openi ng part 4d and includes an outer circunferentia
surface 4f substantially perpendicular to the first
surface 4a.

The blade 6 is formed into an annul ar shape by
fi xi ng abrasive grains conposed of dianond, cubic boron

nitride (cBN), or the |ike by a bond material conposed of



a netal, ceramc, resin, or the like. The materials of
the abrasive grains and the bond material contained in
the blade 6 are selected as appropriate according to the
specifications of the base-equi pped blade 2, and so
forth.

The blade 6 includes a first surface (front
surface) 6a and a second surface (back surface) 6b that
are substantially parallel to each other and an outer
circunferential edge (outer circunferential surface) 6¢
connected to the first surface 6a and the second surface
6b. Further, at the center of the blade 6, a circular
col ummar opening part 6d that penetrates the blade 6 from
the first surface 6a to the second surface 6b is nade.
The opening part 6d defines a side surface (inner
circunferential surface) 6e of the bl ade 6 exposed at the
openi ng part 6d. Moreover, the blade 6 has plura
recessed parts 6f forned fromthe side surface 6e of the
bl ade 6 toward the side of the outer circunferential edge
6¢c. The plural recessed parts 6f are fornmed to range from
the first surface 6a of the blade 6 to the second surface
6b and are di sposed at substantially equal intervals
along the circunferential direction of the side surface
6e. In FIG 1, an exanple in which eight recessed parts

of are forned in the blade 6 is illustrated.



By coupling the base 4 and the bl ade 6, the base-
equi pped blade 2 in which the base 4 and the blade 6 are
integrated is obtained. FIG 2 is a sectional view
illTustrating how the base 4 and the blade 6 are coupl ed.
Wen the base 4 and the bl ade 6 are coupled, first, a
first adhesive (adhesive for bonding) is nade to adhere
to the first surface 4a of the base 4. Specifically, the
first adhesive is made to adhere to a region | ocated
outside in the radial direction of the base 4 relative to
the projecting part 4e in the first surface 4a of the
base 4. For exanple, a sheet-shaped adhesive (adhesive
sheet) may be stuck to the first surface 4a, or an epoxy
resi n- based adhesive or the like nay be applied to the
first surface 4a. The first adhesive may be nmade to
adhere to the blade 6. Thereafter, the first surface 4a
of the base 4 is made opposed to the first surface 6a of
the blade 6, and the base 4 and the blade 6 are bonded to
each other with the internediary of the first adhesive.
Thereby, the base 4 and the bl ade 6 are joi ned.

Here, the projecting part 4e of the base 4 has a
shape corresponding to the opening part 6d of the bl ade
6. Specifically, the projecting part 4e is fornmed in such
a manner that the dianeter of the outer circunferentia

surface 4f of the projecting part 4e is substantially
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equal to the dianeter of the side surface 6e of the bl ade
6 and the shape of the outer circunferential surface 4f
substantially corresponds with the shape of the side
surface 6e. Further, the base 4 and the blade 6 are
bonded to each other in such a manner that the projecting
part 4e of the base 4 is fitted into the opening part 6d
of the blade 6. Thereby, the base 4 and the blade 6 are
di sposed concentrically with each other, and position
al i gnnent between the base 4 and the bl ade 6 is executed.
In order for the projecting part 4e to be inserted
snoothly into the opening part 6d of the blade 6, the
di aneter of the outer circunferential surface 4f of the
projecting part 4e is set slightly smaller than the
di aneter of the side surface 6e of the blade 6. However,
it is preferable that the difference between the dianeter
of the outer circunferential surface 4f of the projecting
part 4e and the dianeter of the side surface 6e of the
bl ade 6 be equal to or smaller than 100 um for high-
accuracy position alignnent between the base 4 and the
bl ade 6.
FIG 3 is a sectional viewillustrating the base-
equi pped blade 2 in which the base 4 and the blade 6 are
coupled. In the state in which the projecting part 4e of

the base 4 is fitted into the opening part 6d of the
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bl ade 6, the base 4 and the blade 6 are joined to be

i ntegrated. Thereby, the base-equipped blade 2 is
obt ai ned. The dianeter of the outer circunferential edge
6c of the blade 6 is larger than the dianeter of the
outer circunferential edge 4c of the base 4. Thus, when
the base 4 and the blade 6 are joined, the outer
circunferential edge 6¢c of the blade 6 is disposed
outside in the radial direction of the base 4 relative to
the outer circunferential edge 4c of the base 4 and
beconmes the state of protruding fromthe outer
circunferential edge 4c.

It is preferable that the height of the projecting
part 4e (anmount of protrusion fromthe first surface 4a)
be equal to or smaller than the thickness of the bl ade 6.
In this case, the projecting part 4e does not protrude
fromthe side of the second surface 6b of the blade 6
when the projecting part 4e is inserted into the opening
part 6d of the blade 6. Due to this, when the base-
equi pped blade 2 is nounted on a bl ade nount 44 (see FIG
7) fixed to a rotating shaft 40, that the projecting part
4e gets contact with the blade nmount 44 and the nounti ng
of the base-equi pped blade 2 is hindered can be
prevent ed.

Next, the recessed parts 6f of the blade 6 stuck to
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the base 4 are filled with a second adhesi ve (adhesive
for filling). FIG 4 is a sectional viewillustrating the
base- equi pped blade 2 in which the recessed parts 6f of
the blade 6 are filled with a second adhesive 8. As the
second adhesive 8, an acrylic resin-based or epoxy resin-
based adhesive is used, for exanple. The material of the
second adhesive 8 may be the sane as the material of the
first adhesive used for the bonding of the base 4 and the
bl ade 6 or may be different. Wen the material is

di fferent between the first adhesive and the second
adhesive, it is preferable to use an adhesive having

| ower viscosity and higher fluidity than the first
adhesi ve as the second adhesive 8.

Here, a slight gap with a I ength equal to or
shorter than 50 um for exanple, is forned between the
projecting part 4e of the base 4 and the side surface 6e
of the blade 6. Further, when the recessed parts 6f are
filled with the second adhesive 8, the second adhesive 8
flows in the gap between the outer circunferentia
surface 4f of the projecting part 4e and the side surface
6e of the blade 6 due to capillary action, and the second
adhesive 8 infiltrates this gap. As a result, the outer
circunferential surface 4f and the side surface 6e are

joined by the second adhesive 8 with which the gap
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between the outer circunferential surface 4f and the side
surface 6e is filled.

When the second adhesive 8 infiltrates the gap
between the projecting part 4e and the side surface 6e,
in addition to the joining of the first surface 4a of the
base 4 and the first surface 6a of the blade 6 by the
first adhesive, further the projecting part 4e and the
side surface 6e are joined by the second adhesive 8. Due
to this, the base 4 and the blade 6 are firmy joined. In
particul ar, when the blade 6 is thick, the joining region
between the outer circunferential surface 4f and the side
surface 6e can be w dened by increasing the height
(anmount of protrusion) of the projecting part 4e of the
base 4 according to the thickness of the blade 6. Due to
this, the base 4 and the blade 6 can be joined nore
firmy. For exanple, the height of the projecting part 4e
Is set to be substantially the sane as the thickness of
t he bl ade 6.

The nunber, position (interval), shape, size, and
so forth of the recessed parts 6f filled with the second
adhesive 8 are set in such a manner that the second
adhesive 8 with which the recessed parts 6f are filled
infiltrates the whole of the gap between the projecting

part 4e and the side surface 6e due to capillary action.
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However, when the recessed parts 6f are excessively

| arge, there is a possibility that the strength of the
blade 6 is affected. For this reason, it is preferable
that the depth of the recessed parts 6f be equal to or
smaller than 1/4 of the width of the blade 6 (distance
bet ween the outer circunferential edge 6¢c and the side
surface 6e).

As descri bed above, in the base-equi pped bl ade 2
according to the present enbodi nent, the base 4 and the
bl ade 6 are bonded to each other with the internediary of
the first adhesive that adheres to the first surface 4a
of the base 4. In addition, the base 4 and the bl ade 6
are joined by the second adhesive with which the recessed
parts 6f of the blade 6 are filled and that infiltrates
the gap between the projecting part 4e of the base 4 and
the side surface 6e of the blade 6. Due to this, the
base- equi pped blade 2 in which the base 4 and the bl ade 6
are firmy coupled is obtai ned.

In the above, description has been nade about the
case in which the recessed parts 6f of the blade 6 are
filled with the second adhesive 8 after the base 4 and
the bl ade 6 are bonded to each other with the
internmediary of the first adhesive. However, the nethod

of the joining of the base 4 and the blade 6 is not
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limted thereto. For exanple, the recessed parts 6f of
the blade 6 may be filled with the adhesi ve when the base
4 and the blade 6 are bonded to each other. Specifically,
when the base 4 and the blade 6 are bonded to each other,
to the regions that overlap with the recessed parts 6f of
the blade 6 (first regions) in the first surface 4a of
the base 4, a |arge anobunt of first adhesive is applied
conpared with the other region (second region) in the
first surface 4a. Wwen the base 4 and the blade 6 are
bonded to each other in this state, the recessed parts 6f
of the blade 6 are filled with the first adhesive applied
to the first regions. Then, the first adhesive with which
the recessed parts 6f are filled flows in the gap between
the outer circunferential surface 4f of the projecting
part 4e and the side surface 6e of the blade 6 due to
capillary action, and the first adhesive infiltrates this
gap.

In the case of using the above-descri bed nethod,
part of the first adhesive is equivalent to the second
adhesive 8 illustrated in FIG 4. Thus, the material of
the first adhesive is the sanme as the nmaterial of the
second adhesive 8. It is preferable to use an adhesive
with high fluidity (for exanple, acrylic resin-based or

epoxy resin-based adhesive) as the first adhesive in
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order to facilitate the infiltration of the first
adhesive into the gap between the outer circunferentia
surface 4f of the projecting part 4e and the side surface
6e of the blade 6. Further, the amount of first adhesive
applied to the first regions of the first surface 4a of
the base 4 is adjusted as appropriate so that the
recessed parts 6f of the blade 6 may be filled with the
first adhesive.

Furthernore, in the above, description has been
made about the exanple in which the first adhesive is
applied to the first surface 4a of the base 4 forned into
a flat surface shape when the base 4 and the blade 6 are
bonded to each other. However, a groove filled with the
first adhesive may be fornmed in the base 4. FIG 5is a
sectional view illustrating the base-equi pped bl ade 2
obt ai ned t hrough coupling the base 4 in which a groove 4g
is forned and the bl ade 6.

In FIG 5, the groove 4g with an annul ar shape is
formed on the side of the first surface 4a of the base 4.
For exanple, the groove 4g is forned fromthe first
surface 4a toward the side of the second surface 4b in
such a manner as to surround the projecting part 4e. The
outer circunferential edge of the groove 4g (one end part

of the groove 4g in the wdth direction) does not reach
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the outer circunferential edge 4c of the base 4 and the
inner circunferential edge of the groove 4g (the other
end part of the groove 4g in the width direction) reaches
the outer circunferential surface 4f of the projecting
part 4e. There is no limt on the specific shape of the
groove 4g. For exanple, in the base 4, one strip-shaped
groove 4g nmay be continuously fornmed al ong the
circunferential direction of the base 4, or plura

grooves 4g may be fornmed along the circunferentia
direction of the base 4 at substantially equal intervals.

Wien the base 4 and the blade 6 are bonded to each
other (see FIG 2), the groove 4g is filled with a first
adhesi ve (adhesive for bonding) 10. The anount of first
adhesive 10 is adjusted according to the volune of the
groove 4g and the surface of the first adhesive 10 with
whi ch the groove 4g is filled is positioned on
substantially the sane plane as the first surface 4a of
t he base 4.

Here, to the regions that overlap with the recessed
parts 6f of the blade 6 in the groove 4g, the first
adhesive 10 is applied in such a manner as to protrude
fromthe first surface 4a of the base 4. The anount of
first adhesive 10 applied to this region is adjusted in

such a manner that the volunme of the first adhesive 10
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that protrudes fromthe first surface 4a of the base 4
becones equal to or larger than the volune of the
recessed part 6f of the blade 6. Wen the side of the
first surface 4a of the base 4 and the side of the first
surface 6a of the blade 6 are bonded to each other in
this state, the base 4 and the blade 6 are joined with
the internediary of the first adhesive 10. In addition,
the recessed parts 6f of the blade 6 are filled with the
first adhesive 10 that protrudes fromthe first surface
4a of the base 4. Then, the first adhesive 10 wi th which
the recessed parts 6f are filled flows in the gap between
the outer circunferential surface 4f of the projecting
part 4e and the side surface 6e of the blade 6 due to
capillary action, and the first adhesive infiltrates this
gap.

As descri bed above, when the inside of the groove
49 is filled with the first adhesive 10, the contact area
between the first adhesive 10 and the base 4 increases
conpared with the case in which the first adhesive 10 is
applied to the first surface 4a of the base 4 in which
the groove 49 is not forned. This can enhance the
adhesi ve strength of the first adhesive 10 with respect
to the base 4. Further, due to the filling of the groove

49 with the first adhesive 10, it is possible to prevent
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t he occurrence of the situation in which, when the base 4
and the blade 6 are bonded to each other, the first
adhesive 10 is crushed to spread and protrudes to the
outside of the outer circunferential edge 4c of the base
4. However, the region in which the groove 4g is forned
can be changed as appropriate. For exanple, the groove 4g
may be forned in such a manner that the inner
circunferential edge of the groove 4g does not overl ap
with the recessed parts 6f of the blade 6. In this case,
after the groove 4g is filled with the first adhesive 10
and the base 4 and the bl ade 6 are bonded to each ot her,
the recessed parts 6f of the blade are filled with the
second adhesive 8 separately.

The above-descri bed base-equi pped blade 2 is
nounted on a cutting apparatus and cuts a workpiece. A
configuration exanple of a cutting apparatus that cuts a
wor kpi ece by using the base-equi pped blade 2 will be
described below. FIG 6 is a perspective view
illustrating a cutting apparatus 20 that cuts a workpi ece
11.

As exanples of the workpiece 11 cut by the cutting
apparatus 20, semnm conductor wafers on which plura
devi ces such as an IC and an LSI are fornmed and package

substrates such as a chip size package (CSP) substrate
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and a quad flat non-Ieaded package (QFN) substrate are
cited. However, there is no limt on the kind, material,
shape, structure, size, and so forth of the workpiece 11
For exanple, the workpiece 11 may be a substrate or the
like, that is, conposed of glass, sapphire, ceramc,
resin, netal, or the like and has a circul ar disc shape
or rectangul ar parall el epi ped shape.

The cutting apparatus 20 includes a base 22 that
supports the respective constituents configuring the
cutting apparatus 20 and a cover 24 that covers the upper
surface side of the base 22 is disposed over the base 22.
A space in which processing of the workpiece 11 is
executed (treatment space) is forned inside the cover 24,
and a cutting unit 26 on which the base-equi pped bl ade 2
is mounted is disposed in this space. A novenent
nmechani sm (not illustrated) is connected to the cutting
unit 26, and this novenent nechani sm noves the cutting
unit 26 in a Y-axis direction (indexing feed direction,
front-rear direction) and a Z-axis direction (vertica
di recti on, upward-downward direction).

A hol ding table (chuck table) 28 that holds the
wor kpi ece 11 is disposed under the cutting unit 26. The
upper surface of the holding table 28 configures a

hol di ng surface that holds the workpiece 11, and this
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hol di ng surface is connected to a suction source (not
illustrated) such as an ejector through a suction path
(not illustrated) formed inside the holding table 28.
When a negative pressure of the suction source is caused
to act on the holding surface in the state in which the
wor kpi ece 11 is di sposed on the holding surface of the
hol ding table 28, the workpiece 11 is held under suction
by the hol ding table 28. A novenent nechani sm (not
illustrated) is connected to the holding table 28, and
this nmovenent mechani sm noves the hol ding table 28 al ong
an X-axis direction (processing feed direction, left-
right direction). Further, a rotation nechani sm (not
illustrated) is connected to the holding table 28, and
this rotation nechanismrotates the holding table 28
around a rotation axis substantially parallel to the Z-
axis direction.

A cassette elevator 30 is disposed at a corner part
on the front side of the base 22. A cassette 32 in which
pl ural workpi eces 11 can be housed is placed on the upper
surface of the cassette elevator 30. The cassette
el evator 30 is configured to be capable of rising and
| owering and adjusts the height (position in the Z-axis
direction) of the cassette 32 so that carrying-out of the

wor kpi ece 11 fromthe cassette 32 or carrying-in of the
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wor kpi ece 11 to the cassette 32 may be properly executed.
Further, a nonitor 34 of a touch panel systemthat serves
as a user interface is disposed on the side of a front
surface 24a of the cover 24.

The respective constituents that configure the
cutting apparatus 20 (the cutting unit 26, the novenent
mechani sm connected to the cutting unit 26, the hol ding
tabl e 28, the novenment mechani sm and the rotation
nmechani sm connected to the holding table 28, the cassette
el evator 30, the nonitor 34, and so forth) are connected
to a control unit (not illustrated). The control unit is
configured by a conputer or the like and controls
operation of the constituents of the cutting apparatus
20.

FIG 7 is a perspective viewillustrating the
cutting unit 26. The cutting unit 26 includes the
circular cylindrical rotating shaft (spindle) 40 di sposed
along the Y-axis direction. The rotating shaft 40 is
housed in a circular cylindrical housing 42. The tip part
(one end part) of the rotating shaft 40 is exposed on the
external of the housing 42, and the bl ade nount 44 is
fixed to the tip part of the rotating shaft 40. Further,
a rotational drive source (not illustrated) such as a

notor that rotates the rotating shaft 40 is |inked to the
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base end part (the other end part) of the rotating shaft
40.

The bl ade nount 44 includes a flange part 46 with a
circular disc shape and a circular cylindrical support
shaft 48 that protrudes fromthe center of a front
surface 46a of the flange part 46. An annular projecting
part 46b that protrudes fromthe front surface 46a is
di sposed on the side of the front surface 46a of the
outer circunferential part of the flange part 46. The
projecting part 46b includes a tip surface 46¢c at its
tip, and the tip surface 46¢c is fornmed in substantially
parallel to the front surface 46a. A screw part 48a is
formed in the outer circunferential surface of the tip
part of the support shaft 48, and an annul ar fixing nut
50 is fastened to the screw part 48a. At the center of
the fixing nut 50, a circular columar opening part 50a
that penetrates the fixing nut 50 in the thickness
direction is forned. The opening part 50a is forned with
substantially the sane dianeter as the support shaft 48,
and a screw groove corresponding to the screw part 48a of
the support shaft 48 is nmade at the opening part 50a.

When the support shaft 48 is inserted in the
openi ng part 4d of the base 4 of the base-equi pped bl ade

2, the base-equi pped blade 2 is nounted on the bl ade
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nount 44. Wen the fixing nut 50 is fastened to the screw
part 48a of the support shaft 48 in this state, the bl ade
6 is clanped by the first surface 4a (see FIG 1 and so
forth) of the base 4 and the tip surface 46¢c of the
projecting part 46b of the flange part 46. In this

manner, the base-equi pped blade 2 is fixed to the tip

part of the rotating shaft 40.

When the rotating shaft 40 is rotated by the
rotational drive source in the state in which the base-
equi pped blade 2 is nounted on the cutting unit 26, the
base- equi pped bl ade 2 rotates around the axial center of
the rotating shaft 40. Then, the workpiece 11 is cut by
causi ng the bl ade 6 of the base-equi pped bl ade 2 that
rotates to cut into the workpiece 11 held by the hol ding
table 28 (see FIG 6).

Structures, nethods, and so forth according to the
above-descri bed enbodi rent can be inplenented with
appropriate changes w thout departing fromthe range of
the object of the present invention.

The present invention is not Iimted to the details
of the above described preferred enbodi nent. The scope of
the invention is defined by the appended clains and al
changes and nodifications as fall within the equival ence

of the scope of the clains are therefore to be enbraced
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by the invention.
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WHAT IS CLAIMED | S

1. A base-equi pped bl ade conpri sing:

a base with a circular disc shape; and

an annul ar bl ade having an opening part at a
center, wherein

t he base has an annul ar projecting part that
protrudes froma front surface of the base,

the bl ade has a recessed part forned froma side
surface exposed at the opening part toward an outer
circunferential edge side, and,

in a state in which the projecting part is fitted
into the opening part, the base and the bl ade are bonded
to each other with internediary of a first adhesive that
adheres to the front surface of the base and are joi ned
by a second adhesive with which the recessed part is
filled and that infiltrates a gap between the projecting
part and the side surface.

2. The base-equi pped bl ade according to claim1,
wher ei n

a groove filled with the first adhesive is forned
in aregion in which the projecting part is not forned in
a side of the front surface of the base.

3. The base-equi pped bl ade according to claim1,

wher ei n
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a material of the first adhesive is sane as a
material of the second adhesive.

4. The base-equi pped bl ade according to claim1,
wherein

the second adhesive has | ower viscosity than the

first adhesive.
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