GRI NDI NG WHEEL AND CLEANI NG METHOD FOR GRI NDI NG CHAMBER

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a grinding
for use in a grinding apparatus for grinding a work
such as a semiconductor wafer and also to a cleanin
method for a grinding chamber included in the grind
apparatus.

Description of the Related Art

In a grinding apparatus, grinding is conven
performed in the condition where a grinding water i
supplied. The grinding water is supplied along the
circumferential surface of a grinding wheel having
abrasive members (see Japanese Patent Laid-open No.
141738, for example). In the grinding apparatus de
in Japanese Patent Laid-open No. 2013-141738,
grinding wheel has an annular base, and the plural
abrasive members are mounted on the lower surface o
base so as to be spaced at given intervals in the
circumferential direction of the base. The grindin
flows along the inner circumferential surface (inne
surface) of the base toward the abrasive members an
enters the spacing between the grinding surface of
abrasive member and the work surface of the workpie

during grinding. A grinding dust is generated duri
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grinding and it is contained in the grinding water.

grinding water thus containing the grinding dust is
forcibly moved toward the outer circumference of th
workpiece through the gap between any adjacent ones

the abrasive members by a centrifugal force of the

SUWARY OF THE | NVENTI ON
The grinding wheel and a holding table for

the workpiece are provided in a grinding chamber in
in the grinding apparatus. During grinding, the gr
water containing the grinding dust is scattered in
grinding chamber due to the rotation of the grindin
wheel and the holding table, so that the grinding w
containing the grinding dust sticks to the inner wa
the grinding chamber. Furthermore, the grinding wa
containing the grinding dust is bounced from the up
surface (work surface) of the workpiece to form a m

which floats in the grinding chamber and sticks to

inner wall of the grinding chamber. There is a

possibility that the grinding water containing the
grinding dust may drop from the inner wall of the
grinding chamber onto the upper surface of the work

In the case that the grinding dust is a large grind

dust generated during rough grinding, there is a

possibility that finish grinding may be performed i

condition where this large grinding dust has droppe
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the upper surface of the workpiece, causing a probl
such that abrasive members for finish grinding may
damaged.

Further, when the grinding water containing
grinding dust sticks to the inner wall of the grind
chamber and this condition is allowed to stand for
time, the particles of the grinding dust contained
grinding water may be combined with each other to f
large grinding dust. As a result, the large grindi
may drop by gravity from the inner wall of the grin
chamber to the upper surface of the workpiece, caus
damage to the workpiece or the abrasive members.

It is therefore an object of the present in
to provide a grinding wheel and a cleaning method f
grinding chamber which can prevent the adhesion of
grinding dust to the work surface of the workpiece.

In accordance with an aspect of the present
invention, there is provided a grinding wheel adapt
be mounted on a wheel mount connected to a spindle

a rotational axis extending in a vertical direction

grind a workpiece, the grinding wheel including: an

annular base having an upper surface as a mounted s
to be mounted on a mounting surface of the wheel mo
lower surface formed below the upper surface and ad
to be opposed to the workpiece, an inner side surfa

connecting the inner end of the upper surface and t
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inner end of the lower surface, and an outer side s
connecting the outer end of the upper surface and t
outer end of the lower surface; and a plurality of
abrasive members fixed to the lower surface of the
annular base and arranged annularly for grinding th
workpiece; the annular base having a plurality of t
holes for discharging a grinding water, the plurali
through holes radially extending from the inner sid
surface to the outer side surface of the base; the
through holes being arranged at given intervals in
circumferential direction of the base so that the
grinding water is scattered in different directions
the through holes.

With this configuration, a part of the grin
water supplied toward the abrasive members is guide
along the inner side surface of the base and introd
into the through holes formed in the base by a
centrifugal force due to the rotation of the grindi
wheel. The grinding water introduced into the thro
holes is passed through the through holes and then
discharged from the outer side surface of the base
centrifugal force. Accordingly, the grinding water
scattered from the through holes toward a top plate
side plate forming the grinding chamber, thereby wa
away a grinding dust sticking to the top plate and

side plate of the grinding chamber. As a result, i
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possible to prevent that the grinding dust sticking

the top plate and the side plate of the grinding ch

may drop onto the upper surface of the workpiece.

the grinding water can be scattered in different
directions from the plural through holes, so that t

grinding water scattered can clean a wide area in t

grinding chamber to thereby improve the cleaning

efficiency for the grinding chamber.

In accordance with another aspect of the pr
invention, there is provided a cleaning method for
grinding chamber in a grinding apparatus including
holding means for holding a workpiece and grinding
having a rotatable grinding wheel, the grinding whe
being composed of an annular base having an inner s
surface and an outer side surface and a plurality o
abrasive members fixed to the base and arranged ann
for grinding the workpiece held on the holding mean
holding means and the grinding means being provided
the grinding chamber, the cleaning method including
grinding water supplying step of supplying a grindi
water at given flow rate from grinding water supply
means to the inner side surface of the base of the
grinding wheel in the condition where the grinding
Is being rotated; and a grinding chamber cleaning s
guiding the grinding water supplied by the grinding

supplying step along the inner side surface of the
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to the abrasive members, introducing a part of the
grinding water into a plurality of through holes fo

in the base so as to extend from the inner side sur

to the outer side surface, by using a centrifugal f

due to the rotation of the grinding wheel, and then
scattering the grinding water from the through hole
opening to the outer side surface, thereby cleaning
grinding chamber with the grinding water scattered.

With this configuration, the grinding water
scattered from the through holes of the grinding wh
thereby clean the grinding chamber, thereby prevent
the adhesion of the grinding dust to the work surfa
the workpiece.

The above and other objects, features and

advantages of the present invention and the manner

realizing them will become more apparent, and the

invention itself will best be understood from a stu
the following description and appended claims with
reference to the attached drawings showing some pre

embodiments of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG. 1A is a schematic sectional view of a
apparatus according to a first preferred embodiment
the present invention;

FIG. 1B is a schematic sectional view of gr
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means included in the grinding apparatus shown in F IG.
1A;

FIGS. 2A and 2B are schematic sectional vie ws for
illustrating the operation of the grinding apparatu S
according to the first preferred embodiment and the
cleaning method for a grinding chamber included in the
grinding apparatus shown in FIG. 1A,

FIGS. 3A and 3B are schematic sectional vie ws for
illustrating the operation of a grinding apparatus
according to a comparison;

FIGS. 4A, 4B, and 4C are schematic sectiona | views
showing various modifications of the grinding means
according to the first preferred embodiment; and

FIG. 5 is a schematic sectional view of gri nding
means according to a second preferred embodiment of the

present invention.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS

There will now be described a grinding appa ratus
according to a first preferred embodiment of the pr esent
invention with reference to FIGS. 1A and 1B. FIG. lAis a

schematic sectional view of the grinding apparatus
according to the first preferred embodiment, and FI G. 1B
Is a schematic sectional view of grinding means inc luded
in the grinding apparatus shown in FIG. 1A. The

configuration of the grinding apparatus according t o the



present invention is not limited to that shown in t
drawings, but any configuration capable of grinding
workpiece with abrasive members may be adopted.

Referring to FIG. 1A, the grinding apparatu

generally denoted by reference numeral 1 includes a

holding table 3 (holding means) for holding a workp

and grinding means 4 having a grinding wheel 5 with
plurality of abrasive members 60 for grinding the
workpiece W held on the holding table 3, wherein th
holding table 3 is vertically opposed to the grindi
means 4. Each abrasive member 60 has a grinding su
61 adapted to come into contact with the upper surf

(work surface) of the workpiece W held on the holdi
table 3, thereby grinding the workpiece W. Further
grinding apparatus 1 is configured in such a manner

a grinding water to be supplied to the abrasive mem

60 is scattered to the outside of the grinding whee
thereby cleaning a grinding chamber 2.

In the condition where the holding table 3
located below the grinding means 4 so as to be oppo
thereto as shown in FIG. 1A, the grinding chamber 2
defined by a cover member. This cover member is co
of an upper cover 21 for covering the upper and sid
areas of the grinding means 4 and a lower cover 22
covering the periphery of the holding table 3. The

cover 21 includes a top plate 23 extending horizont
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and a side plate 24 extending downward from one end
the top plate 23. The top plate 23 has an opening
from which a part (spindle 41) of the grinding mean
projects upward. The lower cover 22 is composed of
peripheral cover 25 fixed to the outer circumferenc
the holding table 3 and a waterproof cover 26 exten
horizontally below the peripheral cover 25. The gr
chamber 2 is configured in such a manner that the
grinding water containing a grinding dust generated
during grinding does not splash out of the grinding
apparatus 1 and that this grinding water can be dra
from a predetermined position.

In the first preferred embodiment, examples
workpiece W to be ground include a semiconductor wa
formed of a semiconductor material such as silicon
GaAs and an inorganic material wafer formed of an
inorganic material such as ceramic, glass, and sapp
Further, the workpiece W may be formed of various w
materials required to have a TTV (Total Thickness
Variation) on the order of micrometers to submicrom

The holding table 3 is a disk-shaped member
Is rotatably provided on a base (not shown). The h
table 3 has an upper surface functioning as a holdi
surface 31 for holding the workpiece W under suctio
holding surface 31 is formed of a porous ceramic ma

While the holding surface 31 is shown as a flat sur
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in FIG. 1A, the holding surface 31 is actually form
a gently inclined conical surface having an apex
coinciding with the center of rotation of the holdi
table 3. Accordingly, when the workpiece W is held
holding surface 31 under suction, the workpiece W s
a wafer having a small thickness is deformed into a
gently inclined conical shape following the shape o
holding surface 31.

The grinding means 4 includes the spindle 4
a rotational axis extending vertically, a wheel mou
connected to the lower end of the spindle 41, and t
grinding wheel 5 mounted on the lower surface of th
wheel mount 43. The spindle 41 is rotationally dri
a motor 42. The wheel mount 43 is fixed to the low
of the spindle 41. The grinding wheel 5 is detacha
mounted on the wheel mount 43. The grinding means
vertically movable by elevating means (not shown) t
or away from the holding table 3.

The wheel mount 43 is a disk-shaped member,

annular recessed portion 44 is formed on the lower
surface of the wheel mount 43 along the outer

circumference thereof, wherein an annular base 50

constituting the grinding wheel 5 is fitted in the
annular recessed portion 44. The recessed portion

a flat surface 45 as a mounting surface for mountin

base 50 and a cylindrical side surface 46 as a
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positioning surface for radially positioning the ba

The plural abrasive members 60 constituting
grinding wheel 5 are fixed to the lower surface 54
annular base 50 so as to be annularly arranged. Th
annular base 50 is composed of an outer portion 51
inner portion 52 having a thickness smaller than th
the outer portion 51. The annular base 50 has an u
surface 53 as a mounted surface to be mounted on th
wheel mount 43. Further, the outer portion 51 has
surface 54 and the inner portion 52 has a lower sur
55 higher in level than the lower surface 54. The
surface 54 of the outer portion 51 and the lower su
55 of the inner portion 52 are connected to each ot
through an inner side surface 56 (conical surface)
diverging from the lower surface 55 to the lower su
54. This inner side surface 56 functions as an inc
surface for guiding the grinding water to the abras
members 60 as described later.

Each abrasive member 60 is formed by bondin
alumina abrasive grains, silicon carbide abrasive g
or superabrasive grains of CBN (Cubic Boron Nitride
diamond, for example, with a bond such as resin bon
vitrified bond. In the condition shown in FIG. 1A,
abrasive members 60 are located above the holding t
so that each abrasive member 60 can pass through th

position directly above the axis of rotation of the
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holding table 3. The grinding wheel 5 is fixed to
wheel mount 43 by tightening a plurality of screws
from the upper surface of the wheel mount 43 in the
condition where the base 50 is fitted in the recess
portion 44 of the wheel mount 43.

A first passage 64 for supplying the grindi
is formed in the spindle 41 so as to extend vertica
along the axis of rotation of the spindle 41. Grin
water supplying means 63 is connected to one end (u
end) of the first passage 64. A plurality of secon
passages 65 for supplying the grinding water are fo
in the wheel mount 43 and connected to the lower en
the first passage 64. The second passages 65 exten
horizontally from the center of the wheel mount 43
the outer circumference thereof in the radial direc
of the wheel mount 43. The radially outer ends of

second passages 65 are bent downward at the positio

above the base 50 and respectively connected to a

plurality of third passages 66 formed in the base 5

Each third passage 66 is formed as a through hole

extending from the upper surface 53 (mounted surfac
the base 50 to the lower surface 55 of the base 50
inner portion 52 thereof. These through holes as t
third passages 66 are equally

circumferential direction of the base 50.

Further, the outer portion 51 of the base 5
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formed with a plurality of through holes 58 and 59

extending from the inner side surface 56 (inclined

surface) to the outer side surface 57, wherein thes e
plural through holes 58 and 59 are two kinds of thr ough
holes. The plural through holes 58 and 59 are equa Iy

spaced in the circumferential direction of the base 50

and alternately arranged. The through holes 58 are

inclined upward from the inner side surface 56 to t he
outer side surface 57, whereas the through holes 59 are
formed below the through holes 58 and inclined upwa rd
from the inner side surface 56 to the outer side su rface

57 at an inclination angle smaller than that of the

through holes 58.

In the condition where the grinding wheel 5 IS
being rotated during grinding, the grinding water i S
supplied at a predetermined flow rate from the grin ding
water supplying means 63. The grinding water is su pplied
through the first, second, and third passages 64, 6 5, and
66 to the abrasive members 60. At this time, a par t of
the grinding water is introduced into the plural th rough
holes 58 and 59 formed in the base 50 by a centrifu gal
force due to the rotation of the grinding wheel 5 a nd
next discharged (scattered) from the outer side sur face
57 of the base 50 in a plurality of directions. Th is
grinding water discharged from the outer side surfa ce 57
of the base 50 is used as a cleaning water for clea ning

13



the grinding chamber 2.

In the condition where the grinding water i
supplied to the grinding wheel 5, the grinding whee
being rotated is lowered until the grinding surface
each abrasive member 60 comes into contact with the
surface 10 (work surface) of the workpiece W held o
holding table 3. By making the contact between the
abrasive members 60 and the workpiece W, the workpi
is ground by the abrasive members 60. At this time
grinding dust generated during grinding is containe
the grinding water and forced to flow with the grin
water. Further, the grinding water containing the
grinding dust also floats as a mist in the grinding
chamber 2 and sticks to the top plate 23 and the si
plate 24 of the grinding chamber 2. However, the c
grinding water directly supplied from the grinding
supplying means 63 is discharged from the plural th
holes 58 and 59 formed in the base 50 in this prefe
embodiment. Accordingly, the grinding dust stickin
the top plate 23 and the side plate 24 can be washe
by the clean grinding water, so that there is no
possibility that the grinding dust may drop onto th
upper surface of the workpiece W.

The operation of the grinding apparatus 1 a
to the first preferred embodiment and the cleaning

for the grinding chamber 2 will now be described by
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a comparison with reference to FIGS. 2A and 2B and
3A and 3B. FIGS. 2A and 2B are schematic sectional
for illustrating the operation of the grinding appa
1 according to the first preferred embodiment and t
cleaning method for the grinding chamber 2, wherein
2A shows a condition before grinding and FIG. 2B sh
condition during grinding. FIGS. 3A and 3B are sch
sectional views for illustrating the operation of a
grinding apparatus according to the comparison, whe
FIG. 3A shows a condition before grinding and FIG.
shows a condition during grinding. The comparison
in FIGS. 3A and 3B is different from the first pref
embodiment shown in FIGS. 2A and 2B in the point th
two kinds of through holes 58 and 59 are not formed
the base of a grinding wheel in the comparison.

The operation of the grinding apparatus 1 a
to the first preferred embodiment will now be descr
As shown in FIG. 2A, the grinding water is supplied
the grinding water supplying means 63 to the grindi
means 4 in the condition where the grinding wheel 5
being rotated before grinding (grinding water suppl
step). The grinding water is supplied through the
second, and third passages 64, 65, and 66 to the in
portion 52 of the base 50 and next guided along the
side surface 56 to reach the abrasive members 60.

the grinding wheel 5 is being rotated, the grinding
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supplied to the abrasive members 60 is splashed obl
downward toward the outside of the abrasive members
a centrifugal force. Accordingly, the holding tabl
the lower cover 22, the side plate 24, etc. located

the grinding means 4 can be cleaned by the clean gr
water before grinding.

Further, a part of the grinding water flowi
downward on the inner side surface 56 is introduced
the plural through holes 58 and 59 formed in the ou
portion 51 of the base 50. The grinding water intr
into the plural through holes 58 and 59 is allowed
flow obliquely upward owing to the centrifugal forc

the through holes 58 and 59 from the inner side sur

56 to the outer side surface 57 of the base 50.

Thereafter, the grinding water is discharged from t
outer side surface 57 of the base 50 toward the out
of the grinding wheel 5 (grinding chamber cleaning

In this case, the rotational speed of the grinding

5 is adjusted so that the grinding water can flow

obliquely upward in the upward inclined through hol
and 59 toward the outer side surface 57. In other

the component of the centrifugal force with respect
the directions of extension of the through holes 58

59 is larger than the component of the gravity acti

the grinding water with respect to the directions o

extension of the through holes 58 and 59.
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The inclination angle of the through holes
different from the inclination angle of the through
59, and the outlets of the through holes 58 and 59
formed at different positions on the outer side sur
57. Accordingly, the grinding water discharged fro
outer side surface 57 is scattered at different ang
As a result, the grinding water can be widely scatt
around the grinding means 4. The grinding water th
scattered strikes the upper cover 21 to wash away t
grinding dust or the like sticking to the top plate
and the side plate 24. In this manner, the grindin
supplied to the grinding means 4 is used as a clean
water for cleaning the grinding chamber 2 before gr
By suitably changing the inclination angle, diamete
of the through holes 58 and 59, it is possible to f
adjust the flow rate, discharge direction, discharg
distance, discharge speed, etc. of the grinding wat
be scattered from the through holes 58 and 59.

When the grinding wheel 5 is lowered from t
condition shown in FIG. 2A, the grinding surface 61

each abrasive member 60 comes into contact with the

surface 10 (work surface) of the workpiece W in the

condition where both the grinding wheel 5 and the h
table 3 are being rotated, thereby grinding the wor

W. The grinding dust generated during grinding

contained in the grinding water supplied along the
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abrasive members 60 to the workpiece W, and the gri
water thus containing the grinding dust is forced t

radially outward on the upper surface 10 of the wor

W. Thereatfter, the grinding water containing the g

dust is scattered from the outer circumference of t
holding table 3 toward the lower cover 22. Further
part of the grinding water containing the grinding

is bounced from the workpiece W to form a mist, whi
floats in the grinding chamber 2.

As in the condition shown in FIG. 2A, the c
grinding water is discharged from the plural throug
holes 58 and 59 toward the outside of the grinding
5 during grinding as shown in FIG. 2B. Accordingly
when the grinding dust sticks to the top plate 23 a
side plate 24 of the grinding chamber 2, the grindi
dust can be washed away by the grinding water disch
from the through holes 58 and 59. As a result, the
grinding chamber 2 can be kept clean and it is poss
to prevent that the grinding dust may drop from the
plate 23 to the upper surface 10 of the workpiece W
vertical positions (heights) of the inlets of the p
through holes 58 and 59 opening to the inner side s
56 of the base 50 are set so that the grinding wate

containing the grinding dust (see the hatched part

grinding water shown in FIG. 2B) does not enter the

inlets of the through holes 58 and 59 after rising
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the abrasive members 60 and the inner side surface 56 of

the base 50. Accordingly, only the clean grinding water
(pure water) not containing the grinding dust is al lowed
to enter the inlets of the through holes 58 and 59. As a
result, the grinding chamber 2 can be cleaned by on ly the

clean grinding water.

In the first preferred embodiment, the grin ding
water supplying step is defined as the step of supp lying
the grinding water from the grinding water supplyin g
means 63 to the grinding means 4 in the condition w here
the grinding wheel 5 is being rotated. Further, th e
grinding chamber cleaning step is defined as the st ep of
supplying the grinding water along the inner side s urface
56 of the base 50 to the abrasive members 60, intro ducing
a part of this grinding water into the through hole s 58

and 59 from their inlets opening to the inner side

surface 56, and then discharging the grinding water from
the outlets of the through holes 58 and 59 opening to the
outer side surface 57, thereby cleaning the grindin g

chamber 2. In the cleaning method for the grinding
chamber 2 according to the first preferred embodime nt,
the cleaning chamber 2 can be cleaned by both the
grinding water supplying step and the grinding cham ber
cleaning step.

The cleaning step for the grinding chamber 2

according to the first preferred embodiment may be

19



performed before grinding or may be performed durin
grinding. In the case of performing the cleaning s
the grinding chamber 2 before grinding, the grindin
or the like left on the inner wall of the grinding
chamber 2 can be washed away by the grinding water
thereby prevent the adhesion of the grinding dust t
upper surface 10 of the workpiece W. In the case o
performing the cleaning step for the grinding chamb
during grinding, the grinding dust generated during
grinding can be washed away by the grinding water t
thereby maintain the grinding chamber 2 in a clean
condition. Further, the cleaning step for the grin
chamber 2 may be performed in the condition where t
workpiece W is not held on the holding table 3. In
case, the holding surface 31 of the holding table 3
be cleaned to thereby prevent the entry of the grin
dust between the holding surface 31 and the workpie
Accordingly, there is no possibility of damage to t
workpiece W due to the grinding dust.

The grinding apparatus according to the com
shown in FIGS. 3A and 3B will now be described. As
in FIG. 3A, the grinding apparatus generally denote
reference numeral 101 is different from the grindin
apparatus 1 shown in FIG. 1A in the point that no t
holes are formed in a base 104 so as to extend from

inner side surface 105 to an outer side surface 106
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Accordingly, a grinding water supplied to grinding
103 is guided along the inner side surface 105 to
abrasive members 107 and then only splashed oblique
downward from the abrasive members 107, so that an
cover 109 cannot be cleaned by the grinding water.

When the grinding means 103 is lowered as s
FIG. 3B, the abrasive members 107 come into contact
the workpiece W held on a holding table 102, thereb
grinding the workpiece W. As described above with
reference to FIG. 2B, the grinding dust generated d
grinding is contained in the grinding water and the
forced to flow away from the upper surface 10 of th
workpiece W together with the grinding water. Howe
part of the grinding water containing the grinding
is bounced from the workpiece W to form a mist, whi
floats in a grinding chamber 102 and sticks to the
cover 109. Since the upper cover 109 cannot be cle
the grinding water as described above, there is a
possibility that the grinding dust sticking to the
cover 109 may drop onto the upper surface 10 of the
workpiece W, causing damage to the upper surface 10
the workpiece W or a grinding surface 108 of each
abrasive member 107.

To the contrary, the grinding apparatus 1 a
to the first preferred embodiment includes the thro

holes 58 and 59 formed in the base 50 so as to exte
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from the inner side surface 56 to the outer side su rface

57, so that the upper cover 21 forming the grinding

chamber 2 can be cleaned by the grinding water disc harged
from the through holes 58 and 59. Accordingly, it is
possible to prevent that the grinding dust may drop from

the upper cover 21 to the upper surface 10 of the

workpiece W.

In the grinding apparatus 1 according to th e first
preferred embodiment as described above, a part of the
grinding water supplied toward the abrasive members 60 is
guided along the inner side surface 56 of the base 50 and

introduced into the through holes 58 and 59 by a

centrifugal force due to the rotation of the grindi ng
wheel 5. The grinding water introduced into the th rough
holes 58 and 59 is discharged from the outer side s urface
57 of the base 50. Accordingly, the grinding water passed
through the through holes 58 and 59 is scattered in to the
grinding chamber 2 to thereby wash away the grindin g dust
sticking to the top plate 23 and the side plate 24 of the

grinding chamber 2. As a result, it is possible to

prevent that the grinding dust sticking to the top plate
23 and the side plate 24 may drop onto the upper su rface
10 of the workpiece W. Further, the grinding water can be
scattered in different directions from the plural t hrough
holes 58 and 59, so that the grinding water scatter ed can
clean a wide area in the grinding chamber 2 to ther eby

22



improve the cleaning efficiency for the grinding ch
2.

Various modifications of the through holes
59 formed in the base 50 will now be described with
reference to FIGS. 4A, 4B, and 4C. FIG. 4A shows g
means 4 according to a first modification, FIG. 4B
grinding means 4 according to a second modification
FIG. 4C shows grinding means 4 according to a third
modification. In FIGS. 4A to 4C, the same parts as
of the first preferred embodiment shown in FIG. 1B
denoted by the same reference numerals. The modifi
shown in FIGS. 4A to 4C are different from the firs
preferred embodiment shown in FIG. 1B in the direct
extension of the through holes. The following desc
will be focused on this different point.

As shown in FIG. 4A, the grinding means 4 a
to the first modification includes a plurality of t
holes 58 formed in the base 50 so as to horizontall
extend from the inner side surface 56 to the outer
surface 57. These plural through holes 58 are equa
spaced in the circumferential direction of the base
These plural through holes 58 are formed at three
different heights and arranged so as to form a wave
this arrangement, the grinding water as a cleaning
can be scattered horizontally at three different he

As shown in FIG. 4B, the grinding means 4 a
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to the second modification includes a plurality of
through holes 58 and 59 formed in the base 50 so as
extend from the inner side surface 56 to the outer
surface 57, wherein these plural through holes 58 a
are two kinds of through holes. These plural throu
holes 58 and 59 are equally spaced in the circumfer
direction of the base 50 and alternately arranged.
through holes 58 are inclined upward from the inner
surface 56 to the outer side surface 57. The throu
holes 59 are formed below the through holes 58 and
inclined downward from the inner side surface 56 to
outer side surface 57. With this arrangement, the
grinding water can be scattered to the outside of t
grinding wheel 5 in an obliquely upward direction a
an obliquely downward direction.

As shown in FIG. 4C, the grinding means 4 a
to the third modification includes a plurality of t
holes 58 and 59 formed in the base 50 so as to exte
from the inner side surface 56 to the outer side su
57 as in the second modification. That is, these p
through holes 58 and 59 are equally spaced in the
circumferential direction of the base 50 and altern
arranged. Furthermore, the upper through holes 58
inclined upward from the inner side surface 56 to t
outer side surface 57, whereas the lower through ho

are inclined downward from the inner side surface 5

24

to
side
nd 59
gh
ential
The
side

gh

the

he

nd in

ccording
hrough
nd
rface

lural

ately
are
he

les 59

6 to



the outer side surface 57. With this arrangement,
grinding water can be scattered to the outside of t
grinding wheel 5 in an obliquely upward direction a
an obliquely downward direction. However, in the t
modification, the inlets of the through holes 58 an

opening to the inner side surface 56 are formed at

same height in an uppermost area on the inner side

surface 56. Accordingly, the grinding water contai

the grinding dust can be prevented from entering th
inlets of the through holes 58 and 59 after rising

the inner side surface 56 during grinding. As a re

only the clean grinding water supplied from the gri

water supplying means 63 can be scattered from the

through holes 58 and 59.

As described in the modifications shown in
to 4C, the grinding water can be scattered to a des
position by suitably changing the position, number,
inclination angle, etc. of the through holes 58 and
Accordingly, the cleaning area, range, etc. in the
grinding chamber 2 can be freely adjusted according
the shape of the grinding chamber 2.

There will now be described grinding means
according to a second preferred embodiment of the p
invention with reference to FIG. 5. FIG. 5is a sc
sectional view of the grinding means according to t

second preferred embodiment. The grinding means sh
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FIG. 5 is grinding means for so-called TAIKO (regis tered
trademark) grinding, wherein this grinding means is

different from the grinding means according to the first
preferred embodiment in the point that the outer di ameter
of a grinding wheel is smaller than the radius of a

workpiece. The following description will be focus ed on

this different point. The term of “TAIKO grinding”

mentioned above means a grinding method such that t he
workpiece is ground except its peripheral area to t hereby
form an annular projection in this peripheral area. With

this structure, the strength of the workpiece as a whole
can be increased to thereby prevent the warpage of the

workpiece and any trouble in handling the workpiece

As shown in FIG. 5, the grinding means gene rally
denoted by reference numeral 204 includes a spindle 241,
a disk-shaped wheel mount 243 mounted on the lower end of
the spindle 241, and a grinding wheel 205 mounted o n the
lower surface of the wheel mount 243. The grinding means
204 is vertically movable by elevating means (not s hown)
toward or away from a holding table (not shown). T he
grinding means 204 is also movable by horizontally moving
means (not shown) in the radial direction of the ho Iding
table.

The wheel mount 243 is a disk-shaped member , and a
circular recess 244 is formed on the lower surface of the
wheel mount 243 at its central portion. Accordingl y, the
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lower surface of the wheel mount 243 has an annular
surface 245 around the circular recess 244. This a

surface 245 functions as a mounting surface for mou

the grinding wheel 205. The grinding wheel 205 is
composed of a base 250 having a circular shape as v

in plan and a plurality of abrasive members 260 fix

the lower surface 254 of the base 250 at its periph
portion. A circular projection 251 is formed on th

surface of the base 250 at its central portion, and

circular projection 251 is fitted in the circular r

244 of the wheel mount 243. The diameter of the ci
projection 251 is slightly smaller than the diamete

the circular recess 244. By fitting the circular
projection 251 in the circular recess 244, the base

is radially positioned with respect to the wheel mo

243.

A circular recess 252 is formed on the lowe
surface 254 of the base 250 at its central portion,
wherein the diameter of the circular recess 252 is
than the diameter of the circular projection 251.
Accordingly, the lower surface of the base 250 has
annular surface 254 around the circular recess 252.
annular surface 254 functions as a mounting surface
mounting the plural abrasive members 260 in a ring
fashion. In mounting the grinding wheel 5 to the w

mount 243, the circular projection 251 of the base
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fitted in the circular recess 244 of the wheel moun t 243,

and a plurality of screws 262 are tightened from th e
bottom surface 253 (upper surface as viewed in FIG. 5) of
the circular recess 252 of the base 250 into the wh eel
mount 243, thereby fixing the base 250 to the wheel mount
243.

A first passage 264 for supplying a grindin g water
is formed in the spindle 241 and the wheel mount 24 3 so
as to extend vertically along the axis of rotation of the

spindle 241. Grinding water supplying means 263 is

connected to one end (upper end) of the first passa ge 264.
A plurality of second passages 265 for supplying th e
grinding water are formed in the base 250 and conne cted
to the lower end of the first passage 264. The sec ond
passages 265 extend horizontally from the center of the

base 250 toward the outer circumference thereof in the
radial direction of the base 250. The radially out ward
ends of the second passages 265 are bent downward a t the

positions radially inside the screws 262. The lowe r ends

of the second passages 265 open to the bottom surfa ce 253

of the circular recess 252 of the base 250.

The base 250 has a cylindrical inner side s urface
256 formed by the circular recess 252 and an annula r
projection 255 formed around the circular recess 25 2. The
annular projection 255 is formed with a plurality o f
through holes 258 and 259 extending from the inner side
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surface 256 to the outer side surface 257, wherein
plural through holes 258 and 259 are two kinds of t
holes. The plural through holes 258 and 259 are eq
spaced in the circumferential direction of the base
and alternately arranged. The through holes 258 ar
inclined upward from the inner side surface 256 to
outer side surface 257, whereas the through holes 2
formed below the through holes 258 and inclined sl
downward from the inner side surface 256 to the out
side surface 257.

Also in the grinding means 204, the grindin
supplied from the grinding water supplying means 26
be scattered in plural directions from the plural t
holes 258 and 259 to the outside of the grinding wh
205, thereby widely cleaning a grinding chamber (no
shown). The TAIKO grinding is performed by the con
the abrasive members 260 and a workpiece (not shown
the condition where the grinding wheel 5 and the ho
table holding the workpiece are rotated and the gri
means 204 is moved in the radial direction of the h
table.

The present invention is not limited to the
preferred embodiments, but various modifications ma
made. The size, shape, etc. of the parts in the ab
preferred embodiments shown in the attached drawing

merely illustrative and they may be suitably change
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within the scope where the effect of the present
invention can be exhibited. Further, the above pre
embodiments may be suitably modified without depart
from the scope of the object of the present inventi

For example, while the grinding water is di
from the two kinds of through holes to the outside
grinding wheel in the above preferred embodiments,
configuration of the through holes is not limited.
is, any kind of through holes capable of dischargin
grinding water to the outside of the grinding wheel
be adopted. For example, one kind of through holes
three or more kinds of through holes may be adopted
Further, the shape and number of the through holes
not limited. Further, while the through holes for
scattering the grinding water are formed in the bas
the above preferred embodiments, the through holes
formed in the grinding wheel.

In addition, while the inlets of the plural
holes 58 and 59 opening to the inner side surface 5
formed at the same height in the modification shown
FIG. 4C, this configuration is merely illustrative.
example, the inlets of the plural through holes 58
opening to the inner side surface 56 may be formed
different heights and the outlets of the plural thr
holes 58 and 59 opening to the outer side surface 5

be formed at the same height.
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The present invention is not limited to the
of the above described preferred embodiments. The
of the invention is defined by the appended claims
all changes and modifications as fall within the
equivalence of the scope of the claims are therefor

be embraced by the invention.
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WHAT IS CLAIMED IS:

1. A cleaning method for a grinding chamber in a grinding
apparatus including holding means for holding a workpiece and
grinding means having a rotatable grinding wheel, the grinding
wheel being composed of an annular base having an inner side
surface and an outer side surface and a plurality of abrasive
members fixed to the base and arranged annularly for grinding
the workpiece held on the holding means, the holding means and
the grinding means being provided in the grinding chamber, the
cleaning method comprising:

a grinding water supplying step of supplying a grinding
water at given flow rate from grinding water supplying means to
the inner side surface of the base of the grinding wheel in the
condition where the grinding wheel is being rotated; and

a grinding chamber cleaning step of guiding the grinding
water supplied by the grinding water supplying step along the
inner side surface of the base to the abrasive members,
introducing a part of the grinding water into a plurality of
through holes formed in the base so as to extend from the inner
side surface to the outer side surface at an upward angle away
from the workpiece, by using a centrifugal force due to the
rotation of the grinding wheel, and then scattering the
grinding water from the plurality of through holes opening to
the outer side surface, thereby cleaning the grinding chamber

with the grinding water scattered.
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