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L ' M CRO- DI SCHARGE TRUI NG DEVI CE A 5: 01”’ 7?0{4/5 KIE
NACHINING METHOD USI NG THE DEVI CE BACKGROUND OF THE -
T"NVENTI ON  FI ELD OF THE | NVENTI ON The present invention relates to
a-m cro-discharge truing device for truing a very fine or thin
electrically conductive grindstone and a fine nmachining nethod using the
devi ce. DESCRI PTI ON OF THE RELATED ART Recently, for
devel opnment of a mcro-nachine and the |ike, there have been demands for a
nmachi ni ng technique to machine constituting fine conponents with high
precision. As a machining nmethod suigtable particularly for making holes or
channel s in such fine conponents, an electrolytic in-process dressing

gf i ndinig et hod (her ei naf t ey &S BiieGinkRE2SrFEN® Dfickdiang Method) has been
not ed. In the electrolytlc I'n-process dressing grinding method

(ELID grindi ng rmethod)., amwer yatHDRIRG Q6 THODAIUSINGC GHHUDEVICE gr i ndst one
using fine dianond grains, or a very thin electrically conductive
gr.indstone is used, and the grindstone is electrolytically dressed to

machine an article to be machined (workpiece). The nethod is characterized
in that machi ning precision i , ce roughness is
obt ai ned, and hard tE[EE'dfﬁﬁﬁﬁﬁﬂﬂf' shaped conponents are relatively
easi |y machi nett ; _
The present invention relates to a micro-discharge
truing device for truing a very fine or thin electrically
conductive grindstone and a fine machining method using the

device.

DESCRIPTION OF THE RELATED ART

Recently, for development of a micro~machine and the
like, there have been demands for a macﬁining technique to
machine constituting fine components with high precision. As
a machining method suitable particularly for making holes or
channels in such fine components, an electrolytic in-process
dressing grinding method (hereinaftér referred to as ELID
grinding method) has been noted.

In the electrolytic in-process dressing grinding
method (ELID grinding method), a very fine electrically
conductive grindstone using fine diamond grains, or a very
thin electrically conducfive grindstone is used, and the
grindstone is electrolytically dressed to machine an article
to be machined (workpiece). The method is characterized in
that machining precision is high, high-quality surface .
roughness is obtained, and hard three-dimensional shaped

components are relatively'easily machined.
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2 - Even a very fine/thin grindstone to be applied to fine

machi ning surely has an offset or a deflection during processing.
Therefore, such offset or deflection needs to be renoved by truing prior
to application to a precision nachining |like ELID grinding machi ning.
However, in a netal bond grindstone for use in the ELID grinding
machi ni ng, a bond nmaterial is very hard. Therefore in a conventional
truing nethod, a correction efficiency is |low, a correction precision is
limted, and the application is difficult. Specifically, since the
grindstone to be applied to the fine gmachining is very fine or thin

(e.g., a diameter of 1 mmor less, thickness of 1 mmor less), by contact

“th | f h | th d £ f ar med,
oy ohooh O reeheaeal o kD% AR BEShAREanh oS S LB o

On the other hangd m%%h%n’iﬁ&héﬁ‘f TR krsBRCHEN rk@eﬁééﬁ&'&ﬂ' QGeiMgth no

contact therewith, electric I scharge nmachining 1s known. t he machi ni ng

met hod, the vwndaasymngandTneﬂaf$Wéurxydﬂ eatsedeoﬁr&eim&urﬂa% h@eaaChoqﬁéer
with a gap therebetween in an insulating machining liquid, and a

short-time pulmwmcred #ysthuipe priopgeatdplicatperir m arewdvdbrmachi ni ng.
I n“t he machi ni ng _nethod, .however, there are groblens that (1) a shape of

the el ect rode FRIHIING BakeoRbEP i n B PRFRHBIES: a desi r ed machi ni ng
shape, (2) breci s noSid R CORLL Ohod 1 AEHECS1NaL RO P2 EANSIR Bl

interval between the ‘6l'6ctr I"éce arge current
pul se needs gLIp grinding machining, a bond materlal is very hard.

Therefore in a conventional truing method, a correction
efficiency is low, a correction precision is limited, and the
application is difficult. Specifically, sinée the grindstone
to be applied to the fine machining is very fine or thin
(e.g., a diameter of 1 mm or less, thickness of 1 mm or less),
by contact with a tool for mechanical truing, the grindstone
itself is deformed, which causés a problem that a high-
precision truing cannot be realized.

On the other hand, as a machining method of
machining a workﬁiece with no contéct therewith, electric
discharge machining is known. In the machining method, the
workpiece and a machining electrode are opposed to each other
with a gap therebetween in an insulating machining liquid,
and a short—-time pulse érc discharge is repeated,-to perform
removal machining.

In the machining method, however, there are problems
that (1) a shape of the electrode needs to be conformed
beforehand to a desired machining shape, (2) précise position
control is necessary to keep a constant interval between the

electrode and the workpiece, (3) a large current pulse needs.



3~ to be supplied between the el ectrode and the workpiece, and a |arge
conplicated power equipnent is necessary, and (4) since the electrode
shape i s changed by consunption of the electrode, the el ectrode needs to
be frequently repl aced. SUMVARY OF THE | NVENTI ON
The present invention has been devel oped to solve the above-nentioned
vari ous problens. Specifically, an object of the present invention is to

provi de a m cro-

di scharge truing device and a fine machining net hod using

the device in which an offset or a deflection of a very fine/thin
grindstone can efficiently be renoved ‘a high-precision truing can be
performed w thout deform ng the grindstone itself, a power equipnment with
sfal | size andPWeDdlupbsie8Ubétwdanithenellbberodonmd daiee diortkptieok , cand ua t
nor control apparatus is necessary and el ectrodes and ot her consunabl es
are easily marldmt woegplicpted asweat equipment isveecessanyt, and df)t pince
pfesent invention have noticed that when a di sc-shaped el ectrode is

ratated to gerha &lectrpdesphrR %%W&@séﬁa?@%?%ﬁ%br?faﬁh@uter
peri pher al edg?b%%e%%foﬁEﬁ%h?ﬁa¢%&rﬂafg rlng fregﬁeﬁyl gggdcontact

ef ficient hight

eqU|pnent in

size and output can be realized, and that a shape change by consunption of
the electrode can renmarkably be reduced. In other words, when an electric

conductivity of a nmetal bond grﬁmﬂgngm_gtgmﬂugggmmuuﬁulD grlndlng machi ni ng
is used, by a mcro-discharge

‘The present invention -has been developed to solve

the above-mentioned various problems. Specifically, an

object of the present invention is to provide a micro-

discharge truing device and a fine machining method using the

device in which an offset or a deflection of a very fine/thin

grindstone can efficiently be removed, a high-precision

truing can be performed without deforming the grindstone

itself, a power equipment with small size and output is

sufficient, neither complicated control circuit nor control

apparatus is necessary and electrodes and other consumables

are easily manufactured/reprocessed.

Inventors et al. of the present invention have

noticed that when a disc-shaped electrode is rotated to

generate fine sparks (micro-discharge) between an outer

peripheral edge of the electrode and a grindstone, not only a

non-contact efficient high-precision tfuing but also

reduction of a power equipment in size and output can be

realized, and that a shape change by consumption of the

electrode can remarkably be reduced. In other words, when an

electric conductivity of a metal bond grindstone for use in

ELID grinding machining is used, by a micro-discharge



4- phenonenon in a fine gap between the grindstone and the electrode, a
met al bonded portion is nolten/renoved with no contact therewith and with
hi gh precision, so that a grindstone surface can be corrected to a desired
shape. The present invention is based on such inventive finding.
Specifically, according to the present invention, there is provided a

m cro-di scharge truing device, conprising: an electrically conductive
grindstone (12) for nmachining a workpiece (1); a disc-shaped di scharge
el'ectrode (14) having an outer peripheral edge (14a) which can be

di sposed in the vicinity of a machining surface (12a) of the electrically
conductive grindstone; an el ectrode4rotating wunit (16) for rotating the
di scharge el ectrode around an axial center Z; a position controller (18)
for controlli nthehometibat ixeapdind igap dletieenothergpindgiitercalanddgbeof t he

el ectrode and the grindstone; a voltage applying unit (20) for a glying a
pt edet er m ned aksiatagdeherwrehat r@rgiqd%mréhen aﬁdm@h%er&r@mv@éewg a®ul se

manner; and a machining liqujid suppl ni 22) . for supplying_an al kal i ne
l'i qui d bet weerFIHE YL ﬁa§ﬂbh}é %i‘?fg "F’?%‘ g‘ilgilt %58 1sion, 4 %Rgg& ding to the
above- nentioned .consti tutl r LAVERt | ;

generati ng thég%%ggﬁﬁh n%g?g§8£d%%%ﬁgfégﬁ%%§tkﬁe€€o ﬁgﬁﬁgﬁﬁgﬁéghé'unF?e(zo)
between the out&oRernRRakabnedgended R sakAt iAgeslt S¥e stiaREGqdi SChar ge

el ectrode (14) and the machining surface (12a) of the electrically

conducti ve grindstone gpk&ifdkeddyposctomiinigs to the present invention,
there is provided a micro—discﬂarge truing device,
comprising: an electrically cqnductiVe grindstone (12) for
machining a workpiece (1l); a disc-shaped dischargé electrode
(14) having an outer peripheral edge (14a) which can be
disposed in the vicinity of a machining surface (12a) of the
electrically conductive grindstone; an electrode rotating
unit (16) for rotating the discharge electrode around an
axial center Z; a position controller (18) for controlling a
relative position of the outer peripheral edge of the
electrode and the grindstone; a voltage applying unit (20)
for applying a predetermined voltage between the grindstoné
and the electrode in a pulse manner; and a machining liquid
shpply unit (22) for supplying an alkaline liquid between the
grindstone and the electrode.

According to the.above—mentiohed constitution of the
present invention, by stably generating the sparks {micro-
discharge) by the voltage applyiné unit (20) bétween the
outer peripheral.edge of the rotating.disc—shaped discharge
electrode (14) and the machining surface (12a) of the

electrically conductive grindstone (12) whose position is

‘controlled by the position controller (18), the metal bonded-



controlled by the position controller (18), the netal bonded

5 portion of the electrically conductive grindstone is nolten/renoved’
with no contact therewith and with high efficiency and precision, and the
gri ndstone surface can be corrected to the desired shape.

Mor eover, since the discharge electrode (14) is rotated around the axi al
center Z by the electrode rotating unit (16), even the el ectrode worn by
the m cro-di scharge can nmaintain roundness, and can be used conti nuously
for along tine. Furthernore, since the alkaline liquidis
supplied between the grindstone and the el ectrode by the machining liquid
supply unit (22), as conpared withe dry state or a case where an
insulating liquid is supplied, a | ower voltage, higher current

m cro- di schar g&aarnsbabkie be1 generaiilay, canduct ee powEidsQuiepaent can be
reduced in size and out put. According to a preferabl e enbodi nent
of the presentmolterngreimonedt Retlvaold apatagtl ghagewhth D widbnpiobes a
di.rect- current power supply (24) for generating a predetermn ned _

di rect - cur r enteffgiaiggey anguPEeCH KRharge EPecUrirdotne, sprfgceacarpati t or
C, a resistance R’%igg g pﬁkr.ﬁf putput termnals to charge the capacitor
when the term A< Pefi*€t ARY EHE ®and to discharge electricity from

the capacitor —when ayesistance;pel Waan diienhegai aabecisad eduged;s and a

current supply line (5%3 for connecting a plus Side of the output term nal

to the grindstame @y .G@NRECthAJaRi 41 BEMtSrd€ by the electrode rotating
unit (16), even the electrbde worn by the micro-discharge can
maintain roundness, and can be used continuously for a long
tiﬁé.

Furthermore,  since the alkaline liquid is supplied
between the grindstone ahd the electrode by the machining
liquid supply unit (22), as compared with a dry state or a
case where an insulating liquid is supplied, a lower voltage,
highér current micrq—dischérge can stably be generated, and
the power equipment can be reduced in size and output.
According to a preferable embodiment of the present

invention,. the voltage applying unit (20) comprises a direct-
current power supply (24) for generating a predetermined
direct-current voltage; a pulse discharge circuit (25) having
a capacitor C, a resistance R, and a pair of output terminals
to charge the capacitor when-the terminals are open
therebetween and to discharge’electricity from the capacitor
when a resistance between thé terminals is_reduced; and a
current supply line (26) for connecting a plus side of the
output terminal to the grindstone and'connecting a minus side
to the electrode. |

In the constitution, the capacitor C is charged via



te the el ectrode. In the constitution, the capacitor Cis charged
Vi a .6 the resistance Rwith a
direct-current power, and the voltage is raised to a constant- voltage

bét ween capacitor poles (between the output terminals). Additionally, when
the electrode and the grindstone cone close to each other to reduce the
resi stance therebetween, there arises dielectric breakdown of nmedi um

(al kaline liquid) between the electrode and the grindstone, and a

di scharge state is brought about. Wen discharge starts, energy in the
capacitor is discharged, insulation properties of the nmedium are restored,
and a charge state is returned. Wién the frequency of such cycle is
increased, an excellent mcro-discharge truing can be realized. Therefore,
by the consti tite aesisasapeepiredtnia h‘llrteﬁé EBRVERE i RAMAL diBS¢hihgevoltage
machi ni ng, the power equi pnent can ge reduced in, size ind out put,

thereby obvi atishgalised hecesSeRstat é’° gFugeR SrARASL Worr PAESor -
control appar{‘;hdae&,egnf the outﬁ@{ eQVﬁ‘re aﬁgﬁor dA@Ql{:?or‘i;ﬁ}Pr %%ﬂt thgventl on,

there is prov i'né machi ni hg conprising: (‘A

di scharge trui g ArQaeSandr QHéd(?erméﬁbrﬁ: dbme- 8hapedes @a’iﬁh@tﬂ@rel:eﬂ rode
(14) having an outer peripheral edge (14a) which can be disposed in the
vicinity of a rediidenithe rssiéaaﬁcéJﬂhéraﬁétaaeatetheree&ﬁ%seao@d@GBCVElc
grindstone (12), and an el ectrode rotatln unit ( for rotating the
di schar ge eIedbraﬂkﬁqmeGﬁdmadlﬁﬂléﬁlkﬁ%ﬁngf qu#éi %ﬁ 81 rigre &Heégﬁaﬂﬁne

| i quid between the grindstone and the e
g and tﬁ% gfgndstone, g Alsc arge state is brought about.

When discharge starts, energy in the capacitor is discharged,
insulation properties of the medium are restored, and a
charge.state is returned. When the frequency of such cycle
is increased, an excellent miqro—discharge truing .can be
realized. Therefore, by the constitution, as compared with
the conventional discharge machining, the power equipment.can
largely be reduced in size and output, thereby obviating the
necessity of a complicated control circuit or control
apparatus.

.'Moreover, according to the present invention, there
is provided a fine machining method, comprising: (A) a micro-
discharge truing process provided with a disc-shaped
discharge electrode (14) having an outer peripheral edge
(14a)'which can be.diSposed in the vicinity of a machining

. surface (12a) of an electfically conductive grindstone (12),
and an electrode rotating unit (16) for rotating the
discharge électrode around an axial center Z, for supplying
an alkaline liquid betweén:thé grindstone_and the electtode,
.and simultaneously applying a direct—currenf voltage between

the-eiectrically conductive gfindstone and the discharge



and simultaneously applying a direct-current voltage between the
electrically conductive grindstone and the di scharge

7 electrode in a pulse manner to shape the nachining surface by
di'scharge; (B) an electrolytic dressing process provided with a dressing
el ectrode (28) having opposite surfaces (28a) distant fromthe machining
surfaces of the electrically conductive grindstone (12) for supplying the
al kaline liquid between the grindstone and the dressing el ectrode and

si mul t aneously applying the direct-current voltage between the

el ectrically conductive grindstone and the dressing electrode to dress the
electrically conductive grindstone by electrolyte; and (C) a grinding
process of machining a workpiece with the electrically conductive
grindstone. electrodacdordi pgls® ndammercttbodhaphetihe madhindngr suhface by

el ectrically conductive grlndstone fromwhich the offset or the deIectlon

i 5 removed by HEChHATERs-

el-ectrolytic dre
performed si %%
of the offset g
can efficiently

R

Pécﬂ‘ar%Jeeci'ﬁf‘iﬂlﬁf&lcp%&éé%n?ABr‘?‘"sesl?sé’&“°Véﬂﬂ t Heth
3] g 81 §§§r0&59 ann%rF§ﬁ§QE¥Qr§&¥¥§% %Ch 283y be

repea I ng an adverse’ effect

i#&ﬁ% %%%h@%héoﬂacﬁhﬂﬂﬂg(kdﬂ@aﬁbgeofrthé”EIéBﬂfﬂEaﬂ@yCOnponent

e machined with high ™ preci sion. O her objects

and advant ageogsndiltia! efriatisesndf (12)heqar e&pplymgeﬂta (Hlkﬂ]]ﬂneb&lqtiﬁ)dr ent
fromthe following description wth reference to the acconpanying
dr awi ngs. between the grindstone and the dressing electrode and

simultaneously applying the direct-current voltage between

the electrically conductive grindstone and the dréssing

elebtrode to dress the electrically conductive grindstone by

electrolyte; and (C) a grinding process of machining a

workpiece with the electrically conductive grindstone.

According to the method, the very fine or thin

electrically conductive grindstone from which the offset or

the deflection is removed by the micro-discharge truing

process (A) is used, and the electrolytic dressing process

(B) and the grinding process (C) can be performed

simultaneously or repeatedly. By eliminating an adverse

effect of the offset or the deflection, a micro-machine or

another fine component can efficiently be machined with high

precision.

Other objects and advantageous characteristics of

the present invention will be apparent from the following

description with reference to the accompanying drawings.

-BBlEE_DESCEIEIIQN_QE_IHE_DBAEINGS

Fig. 1 is an entire constitutional view of a micro-

discharge truing device according to the present invention.



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is an entire
constitutional view of a mcro- discharge truing device according to the
present invention. : 8 Fig. 2
is acircuit diagramof pulse discharge of Fig. 1. Fig. 3
illustrates an enbodi nrent showi ng voltage and current changes in discharge
“truing. Fig. 4 illustrates the enbodi nent showing a relationship
of atruing tine and a residual deflection. Fig. 5illustrates the
enbodi nent showing a relationship of an input voltage and a nmaxi mum gap.
Figs. 6A to 6C are process explanatory views showing a fine machining

met hod according to the present invdntion. Fig. 7 illustrates an
enrbodi ment showi ng a change of operating voltage in initial electrolytic
dressi ng. . DERALLED DESCRLFIWIN G 2 fiEnPRERGRRRD SM3HAMeNE S
Preferred enbodi nents of the present invention will® be described

herei nafter wigiy.raf.erence to the drawi ngs. Additionally, common portions
in the drawings are denoted wth the sane reference nunerals, and
redundant descri ptionFiigs Sniillegitrates an embpgimgnt sshowing ivod tage and
constitutional view of a mcro- _discharge truing device according to the
present inventfWirentashaRgeA +h HEHATER *U189m cro- di scharge truing

device 10 of the presgnt inYeRhLeR: COMMS nBliRbRE LAGH Ay Londucti ve

relationship of a truing time and a fesidual deflection.
Fig. 5 illustrates the embodiment showing a
relatinnship of an input voltage and a maximum gap.
- Figs. 6A to 6C are process explanatory views showing
a fine machining meﬁhod according to the present invention.
Fig. 7 illustrates an embodiment showing a change of

operating voltage in initial electrolytic dressing.

DETAILED DESCRIPTION OF 'THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will
be described hereinafter with reference to the drawings.
Additionally, common portions in the drawings are denoted
with the same reference.numerals, and redundant description
is omitted. - |

Fig. 1 is an entire constitutional view of a micro-
discharge truing device according to the present invention.
As shown in the drawing, a micro-discharge truing device 10
of the present invention comprises an electrically conductive
grindstone 12, a disc-shaped discharge electrode 14, an
electrode rotating unit 16, a position controller 18, a
voltage applying unit 20, and a macnining liquid supply unit
22.



grindstone 12, a disc-shaped di scharge electrode 14, an electrode rotating
unit 16, a position controller 18, a voltage applying unit 20, and a '
machining liquid supply unit 22. 9
In the enbodi ment,. the electrically conductive grindstone 12 is a very
fine metal bond grindstone using fine dianond grains, and is noved
vertically in the drawving to process holes in a workpiece 1. Mreover, the
el ectrically conductive grindstone 12 is rotated/driven around its axial
center, and the position controller 18 controls a relative position of an
outer peripheral edge 14a of the elegrode 14 and the grindstone 12.
Additionally, a diameter of the very fine netal bond grindstone is

arbitrary, and my beyf @heC¥ahfnert, MEHR' o1bEES1 f%%’{ uckie

el ectrically conductive grindstone may e a very t metal bon

grindstone 12'gribdistBng €8Ses @SverSh Phebietal orklPlgrh@stoheN8sifg FEthe 1,
the grindstone 12' is rotated/driven around a horizontal axial center.
The di sc- shapetiationdhgrgéng) eata dde mbAedasetrhiécallerin el direwdhgetge 14a
whi ch can cone close to_a nmachining surface 12a of the electrical
conductive el ®Racs@é holeshin pHErkni@cepher afoweRfee 44Nl elgetaigahby ge

electrode 14 is orned in,a conpl te.roung e grjn on ita aégal center

2. “Ch thi cknesPngHatEePELRYS b e oo BT Then Attt AR, St el

o e e, S AR Pl GO G SRR SRt eSS
position of an outer peripheral edge 14a of the electrode 14
and the grindstone 12.

Additionally, a diaﬁeter of the very fine metal bond
-grindstone is arbitrary, and may be, for example, 1 mm or
less. Moreover, the electrically conductive grindstone may
be a very thin metal bond grindstone 12’. 1In this case, as
shown by a two-dot chain line in Fig. 1, the grindstone 12’
is rotated/driven around a horizontal axial center.

The disc-shaped dischqrge_electrode 14 has the 6uter
peripheral edge 14a which can comé close to a machining
surface 12a of the electrically conductive electrode 12. The
outer peripheral edge l14a of the discharge electrode 14 is
formed-in a complete round centering on its axial éenter Z.

A thickness of the discharge elecfrode 14 is preferably as
thin as possible so as to obtain a stable micro-discharge, as
long as roﬁndness can be held, and may be, for example, 2 mm
or less.

The discharge electrode 14 is attached to a rotating
shaft of the electrode rotating unit 16 (e.g.; electric

motor), and rotated/driven around its axial center Z.

The voltage applying unit 20 comprises a direct-



The di scharge electrode 14 is attached to a rotating shaft of the

el ectrode rotating unit 16 (e.g., electric notor), and rotated/driven
around its axial center Z. The vol tage applying unit 20 conprises
a-direct- ' , 10 current power supply 24,
a pul se discharge circuit 25, and a current supply line 26. The
direct-current power supply 24 generates a predeterm ned direct-current
voltage (e.g. from DCl03V to 110V), and applies the voltage to an i nput
termnal of the pulse discharge circuit 25. Mreover, the current supply
line 26 conprises a brush 26a (powelgfeeder) which slides on and

simul taneously contacts a rotating shaft of the grindstone 12 and a
surface of the discharge el ectrode 14, and a_connecting line 26b for
electrical ly ichreenbrpeedl rapPRive 28r uahpobse HFARrSS FRECHEEn?Pal 2Bt & he

pul se discharge circuit 25, so that | ys_ side of the output termpal is
connected to FﬁérSPFnﬁ%?Eiénlﬁﬂﬁj2g%niﬁﬂg g+¥ﬁ§???%ﬁﬁﬂ?§c?8ge Osuya{y £
el.ect r ode. e |0 ng sLiqui D, ' pl.Le

al kal i ne I!quﬁgnsg?&%gnaPﬁég%ﬁg%%kﬁﬁgﬁeb?ﬁég§d5¥ﬁgﬂg%g%ﬁfggg F%&?'?ﬁ%?m

al kal i ne |'i quipgibp3y £87 1 €@ P! hd %pFﬁEG_é'EHé W Bra gl itediaRg ihpadi defindise
in-ELID grinding, is not a conpletely insulating liquid, and has a certain
degree of el eetfr ithe pabsecdisthargee cdrecuiBO0D5t 0 McfEdear,r EBecapirrent
Additionally, the Iliquid may have a function of reducing an electric

resi stance beuppdy Lhaeg?$ epteer? aahgushe? @ eRawRte fpgder) which Fig. 2

Is a circuit diagram of | se dischar of .
slides on a g simu taneou%?y contacts a rotating shaft of the

grindstone 12.and a surface of the discharge electrode 14,
and'a connecting line.26b for electrically interconnecting
the brush 26a and én output terminal of the pulse discharge
circuit 25, so that a plus side of the output terminal is
connected to the grindstone, and a minus side is connected to
the electrode.

The machining liquid supply unit 22 supplies an
alkaline liquid between the grindstone 12 and the elebtrode
14. The alkaline liquid is, for example, a water-soluble
grinding.liquid for use in ELID grinding, is not a completely
insulating liqﬁid, and has a certain degree of eléctric
conductivity (e.g., 1300 to 1800 uS/cm). Additionally, the
liquid may have'a'function of reducing an electric resistance
betwéen the grindstone 12 and the electrode 14.

Fig. 2 is a circuit diagram of pulse discharge of
Fig. 1. As shown in the drawing, the pulse discharge circuit
25 has a variable resisfance'R positioned between input and
output terminals 25a, 25b on the plus side, and a variable
capacitor C positioned bétwégn plus and minus of thé output

términal 25b. According to the constitution, when the -

o —



Firg. 1. As shown in the draw ng, the pul se discharge circuit 25 has a

vari abl e resi stance R positioned between input and output term nals 25a,
25b on the plus side, and a variable capacitor C positioned between plus
and m nus of the output term nal 25b. According to the constitution, when
t he termnals of the output term nal 25b are open

t herebetween in a sinple circuit, the capacitor Cis charged. Wen a

resi stance between the terminals of the output termnal 25b is reduced,
electricity is discharged fromthe capacitor C. Thereby, the predeterm ned
vol tage can be applied between the grindstone 12 and the electrode 14 in a
pul se manner. According to tht constitution of the m cr o- di schar ge

tTuing device timshews bl Ehée.odtpithecdinSBRAr 96b ch LS taede thédrebstwioh afed
at a constant peripheral speed, and the grindstone 12 is also rotated at a
const ant peri gpheviaiplepeédculpddilie araglaoitorh€ gsichistarts 1Whies meci procated
in an axial direction by the position controller 18, and is

si-mul t aneous| F¥EFHaRCE é?éﬂé??l%hﬁ Wﬂﬁmééﬁﬂénoﬁtt%@ ?ﬁ?ﬂkﬁ(&eﬁmﬁéélséé%d

Mo t t d h t l dth
ety ote 14 B gkl LIBLICANSE ASEhERloa Frih aﬁ%ﬁ% EEQEI S is
supplied, so 'J‘.‘ﬂ'@zteb%zt akhg Bié&@@é r?eQ? i gﬁggog_gﬁeﬂé‘t dp%%fcﬁé%nh? 0-

dlscharge truing. ~“According to the ve- ment constrtutron of
the present igmenidtone $RNERC! fige St rodeC @- ﬂhs&flﬁﬂg@ masmes:t.abl y

generated by the voltage applying unit 20 between the outer peripheral

edge 1l4a of the rotatiAngodiddogatgeties exdnrsdddution of the micro-discharge
truing device 10 shown in Fig. 1, the discharge electrode 14
is %otated at a constant peripheral speed, and the grindstone
12 is also rotated at a constant péripheral speed.
Additionally, the grindstone 12 is reciprocated in an axial
direction by the position controller 18, and is
simultaneously fed in a diametrical direction at a
predetermined speed. Moreover, a constaﬁt gap is maintained
between the grindstone 12 and the electrode 14, and a small
amount of grinding liquid (alkaline liquid) is supplied, so
that stable discharge sparks are generated to perform micro-
discharge truing.

According to the above-mentioned constitution of the
present invention, since the spark (micro-discharge) is
stably generated by the VOltage applying unit 20 betWeen the
outer peripheral edge 1l4a of the rotating discharge electrode
14 and the machining surface 12a of the electrically

" conductive grindstone 12 with its position controlled by the
position controller 18, a metal bonded portion of the
eleétrically conducfiVe grindstone 12 is molten/removed with

no contact therewith and with high efficiency and preCision,



14 and the machining surface 12a of the electrically conductive grindstone
12 with its position controlled by the position controller 18, a netal
bonded portion of the electrically conductive grindstone 12 is

mel ten/renoved with no contact therewith and with high efficiency and

preci sion, . 12 and the grindstone
surface can be corrected to the desired shape. Mor eover, since
the discharge electrode 14 is rotated around the axial center Z by the

el ectrode rotating wunit 16, even the el ectrode worn by the m cro-di scharge
can naintain roundness, and can be used continuously for a long tine.

Furt hernore, since the al kaline Iic&ﬁd 1s supplied between the grindstone
apd the el ectrode by the machining liquid supply unit 22, as conpared with
a dry state oranal theegrihéstomn surfalcat cag begeerreatesl o the, dasipemr

vol tage, higher current mcro-discharge can stably be generated, and the
power equi prerhaPgn be reduced in size and output. [Enbodi ment 1]

Figs. 3 to 5 sh di ' hah . i
9 50 oSSRl gt AR

m cro-di scharge truin used,

current changegs dJi g gggg%getﬁé W1 center z Ky ShOWIddtroae g¢hautigy the

pukse di scharge circuit I's a sinple circuit” conprising a single
capacitor C anghix 165SksbaneRe Relduitirddie wodpabyt thie Gricrcchikisghdrgeacahe

resistance Rwith a direct-current power, and the voltage is raised to a

constant vol t ageiltetineeoundpeass i cangaiags bebusedegontinuously for a long
time. |

Furthermore, since the alkaline liquid is supplied

bef@een the grindstone and the electrode by the machining
liquid supply ﬁnit 22, as cbmpared with a dry state or a case
where an insulating liquid is supplied, a lower voltage,
higher current micro-discharge can stably be generated, and
the power equipment can be reduced in size and output.
[Embodiment 1]

. Figs. 3 to 5 show an embodiment in which the
aforementioned micro-discharge truing device 10 is used, and
Fig. 3 shows voltage and current changes in discharge truing.

_As shown in the drawing, the pulse discharge circuit
25 is a Simple circuit comprising a single capacitor C and a
resistance R, but the capacitér C is charged via the
resistance R with a direct—cﬁrrent power, and the voltage is’
raised to'a constant voltage between capacitor poles (between
the output términals). Additionally, when the electrode and
the érindstone come close to each other to reduce tﬁe
resisfance therebetween, there érises dielectric breakdown of
medium (alkaline liquid) between the electrode and the

grindstone, and a discharge state is brought about. When



the output termnals). Additionally, when the electrode and the grindstone
cone close to each other to reduce the resistance therebetween, there
arises dielectric breakdown of nedium (alkaline Iiqguid) between the
efectrode and the grindstone, and a discharge state is brought about. Wen
13 discharge starts, energy in the capacitor is discharged, insulation
properties of the nmediumare restored, and a charge state is returned.

When the frequency of such cycle is increased, an excellent

m cro-di scharge truing can be realized. Therefore, by the constitution, as
conpared with the conventional di¥charge nachining, the power equi pnent

can remarkably; dehdr@dueedrts, StE&rqRdrOwhRUtaphBet 6P YL Hhiiistnanged] he
necessity of a conplicated control circuit or control apparatus. -
(Experi ment AppeslidtsiocangrEppetiesnf Ghedimeiddne) are restordd) wnd a
above-nenti oned mcro-di scharge truing device 10, a [err]6 nm

shal | - di anet erclwtgd $@te §6i RASeERRA f ohencithe THRPAMRRGY lasusPeGYFhet he

ot one ost 1y 180 SRR e pRoe PEEH WiiBecGRbEhadfe Folhd tan be
automat i cal |y _ sf&n : over, precrse
mero- dischar0gea iy fd CUleroBLBLS 6 fho YlstORubTDY, Z2dMeduidt2ORRER VS

used as the discharge electrode . uall'y for the discharge power
supply 20 the gforesmnntaded 1Pk §6hsh§& M nGng¢ Uthe 25owdS eqiEipmeatt tagd

by way of trial. For a stable mcro-discharge, the power voltage was set
in the range ofefatiadll0We treducedsistaizer anas oneputp CNOfelry obvdadinbe
capacitor Cwas set to 1 [err]F. As discharge nedium a snmall anount of
wat er - sol ubl e the necessity of a complicated control circuit or control
| apparatus.
(Egﬁeriment Apparatus and Experiment Conditions)
In the above-mentioned micro-discharge truing device
10, a ¢6 mm small-diameter metal bond grindstone for micro-
grinding was used in the grindstone 12, and attached to a
machining center so as to be automatically fed at a constant
speed. Moreover, for precise micro-discharge, a circular
plate of a ¢100 mm x 2 mm thin copper was used as the
discharge electrode 14. Individually for the discharge power
supply 20 the aforementioned pulse dischargg circuit 25 was
manufactured by way qf trial.. For a stable mibronischarge,
the power voltage was set in the range of 0 to 110V, the
resistor R was set to 2009, and the capacitqr C was set to 1
uwF. As discharge medium, a small amount of water-soluble
grinding liquid for electrolytic dressing was supplied
between the electrode and the grindstone. .
. (Expériment Results)

Fig; 4 shows a change of roundness of the grindstone

by a discharge truing time. The roundness of a new



grinding liquid for electrolytic dressing was supplied between the

el ectrode and the grindstone. (Experinent Results) Fig. 4 shows
a change of roundness of the grindstone by a discharge truing tine. The
roundness of a new 14 grindstone 12

is about 110 [err]m[err]6 mm and a correction efficiency beconmes higher
in 50 mnutes. After 50 mnutes el apse, the roundness change of the
grindstone is noderated. Wth the truing tinme of 55 mnutes, an excellent -
grindstone surface having a roundness of 2 [err]nm[err]6 nm was obt ai ned.
This state is regarded as conpl eti oggof the discharge truing. (Change of
Di scharge Truing State by Medium - In the aforenentioned di scharge

truing, it has been found that when the grinding ljquid is supplied
bet ween the eQdst@®Beard f-ﬁeaﬁq"f%détooﬂf@,%ﬁh@“'pﬁfﬁié% 3?°51ref:ﬁé8$redi um

t herebet ween i s, changed and, theref.ore,. acdi ) t ru t gt o]
changes. Speci?# 1Y Sﬁb?ﬁ%e%%$%%$ﬁﬁzqu§?§§£?§'sJ%% |e3§ %ﬁggﬁégge
sparks are al sg JUnPr §33edouniiness tdifandd SEN2hEegBNRdPorAn shacaapraeadr at ed
in a small area, "a 'truing precision.of” the grindstone can be enhanced. _
Tabl e 1 shows wargameofritiagcuinendf BB miohttage anhexngelidnt igrdndsschar ge
truing. As shown in the table, when the grinding liquid is supplied, the

i nsul ati on properfaes hafvinghe newhdmsdretofe@n Hnies aieHao@dtadsedne This
grindstone are low, _ so that the voltage becones. | oywer, and the current

becomes  hi gheftatiey e gasPReeas HEORRIRHEGR Qhd tBEr %ﬁﬁh%ﬁﬁhdﬁglage smal |,
and the di SChaligk(xaar%)earol&'s D‘%%%h%%:&g I 'l‘}':l;%frgg‘ §ttat|esbgoﬁggium) '

In the aforementioned discharge truing, it has been

found that when the grinding liquid is supplied between the |
electrode and the grindstone, the property of the medium
therebetween is changed and, therefore, a discharge truing
state also changes. Specifically, when the grinding liquid
is supplied, discharge sparks are also suppressed. Since the
discharge energy can be concentrated in a small area, a
truing precision of the grindstone can be enhanced.

Table 1 shows ranges of the current and voltage
changes in the discharge truing. As shown in the table, when
the grinding liquid is supplied, the insulation properties of
the medium between the elQthode and the grindstone are low,
so that the voltage becomes lower, and the current becomes
higher. However, since the voltage and current changes are
small, and-the discharge spaiks are stabilized, it is found

that a precise micro-truing can be performed.



that a precise mcro-truing can be perforned.

15 [ Tabl e 1] Wth W t hout
Ginding liquid Ginding liquid Operating Current (A) 0.4 to 0.5
0.1 to 0.3 Operating Voltage (V) 30 to 35 50 to 70

(Rel ationship of D scharge Condition and Maxi mrum Di scharge Gap)

Fig. 5 shows a relationship of a voltage set in the discharge truing and a
maxi nrum gap. When no grinding liquid is supplied, the discharge is nore
easily caused. Therefore, it has been found that the maxi num di scharge gap
Is larger. Wen no grinding liquid is iuppl I ed and the maxi mum di scharge
gap is about 86 [err]m or when the gr} ding liquid is supplied and the
maxi mum di scharge gap is about 68 [err]m the maxi mum di scharge gap by the
vol tage i s not{rdwrgad so nuch. This is considered as the maxi num gap at

whi ch the disgharge easiTy occurs Jn the discharge conditron. The
foll owi ng resjpects have been confirb@itﬁron1the abgvwd-therati oned
enbodi nment : 1. The pulse dj scharge circuit [25 conprising the

singl e capacitor C and resistance R ¢&indigodiaudds 4 Grinddng 1hguddt i ni zi ng
a resi stance Val ue and capaci tor_capacit the m_crlo-di s¢gharge trui mg can
be*real i zed. OPeratlng?Cu&ﬁ&ﬁ£a£§ha?L_anﬁbﬁigﬁigtﬁe grind%ng quhfg ig

Operating Voltage (V) 30 to 35 50 to 70

(Relationship of Discharge Condition and Maximum Discharge
Gag}

Fig. 5 shows a relationship of a voltage set in the
discharge truing and a maximum gap. When no grinding liquid
is supplied, the discharge is more easily caused. Therefore,
it has been found that the maximum discharge gap is larger.
When no grinding liquid is supplied and the maximum discharge
gap is about 86 um, or when the grinding liquid is supplied
and the maximum discharge gap is about 68 um, the_maximum
discharge gap by the voltage is not changed so much. This is
considered as the maximum gap at which the discharge easily
occurs in the discharge condition.

The following respects have been confirmed from the
above-mentioned embodiment:

1. The pulse discharge circuit 25 comprising the
éingle capacitor C and resistance R is a simple circuit, but
by optimizing a resistance value and capacitor capacity, the
micro-discharge truing can be realized.

2. When a small amount of the grinding liquid is
supplied between the grindstone and the electrode, a stable

micro-discharge truing can be reaiized, and the truing

—



suppl i ed between the grindstone and the el ectrode, a stable
m cro-di scharge truing can be realized, and the truing

16 precision of the grindstone can be enhanced. : 3. Dependent on
t he di scharge condition, the nmaxi mumgap at which the discharge easily
occurs i s present. Fig. 6 i's a process explanatory view showi ng a

fine machining nmethod according to the present invention. As shown in the
drawi ng, the fine machining method of the present invention conprises a

m cro-di scharge truing process (A), an electrolytic dressing process (B)
and a grinding process (O). In the mcro-discharge truing process
(A), there are provided a disc-shaped diescharge el ectrode 14 having an
onter peripheral edge 14a which can cone close to a nmachining surface 12a
of an el ectri catdgisiomindt the grimdistaree chd, benenhamced ectrode rotating
unit 16 for rotating the discharge electrode 14 around an axial center Z
Whil e an al kaline i didDepesdppliedy g&\ﬂé@ﬁ@ﬁ&%??ﬂ@%’f% fhend the

el-ectrode 14, and, a direct- cu re t, vol S ed betmeen t he
el ectrical |y COFHTRT H2R gFlnH tﬁﬁ!éﬁé?ﬁﬁ? € gg%%%r%ﬁf%ﬁ 5 8F& A n a

pul se manner, the machjy ng %“%fgf&:% shaned oy @g@@ra@wﬁ@e&fﬁﬁa"y,

t he process can be per or ne nment 1 oned m cro-di'scharge
truing device gfchining methoHnabhér&iﬁﬁﬂﬁdﬂﬁHé prdsenti Nveticess @B), there

is provided a dressing el ectrode 28 having opposite surfaces 28a
shown in the drawing, the fine machining method of the
present invention comprises a microfdischarge truing process
(A), én electrolytic dressing process (B), and a grinding
pré&ess (C).

In the micro-discharge truing process (A), there are
provided a disc-shaped discharge electrode 14 having an outer
peripheral edge l4a which can come close to a machining
surface 12a of an electrically conductive grindstone 12, and
an electrode rotating unit 16 for rotating the discharge
electrode 14 around an axial center Z. While an alkaline
liquid is supplied between the grindstone 12 and the
electrode 14, and a direct-current voltage is supplied
between the electrically conductive grindstone 12 and the
discharge electrode 14 in a pulse manner, the machining
surface is shaped by aischarge. Specifically, the process
can be performed using the aforementioned micfo—discharge
truing device 10.

In the electrolytic dressing process (B), there is
provided a dressing electrode 28 having opposite surfaces 28a

:distant from thé machining surfaces 12a of the electrically
‘conductive grindstone 12. While the alkaline liquid is

supplied between the grindstone 12 and the dressing electrode



di-rstant fromthe machi ning surfaces 12a of the electrically conductive
grindstone 12. While the alkaline liquid is supplied between the
grindstone 12 and the dressing el ectrode 17
28, and the direct-current voltage is applied between the electrically
conductive grindstone 12 and the dressing electrode 28, the electrically
conductive grindstone is dressed by-electrolyte. In the process, the

vol tage applying wunit 20 and the machining liquid supply unit 22 of the
above mi cro- R&clamndgdher di ngcletieeenty V@é%aﬁé i e%IPPf#?‘iYm%t“@&Sle the

however, the pul se discharge circuit 25 is unnecessary,. and a .constant

vol t age is.app?¥%ﬁfrlc£iq¥ °n$HCF+¥§gﬁﬁ sﬁﬁ?ﬁr@%e@% (9 4% i ece 1 is
mchined with INGElefl Hecakhy cPOACidMa OibRdatelFe Igridditordes
machi ni ng, making of holeS or channels 1n"a Tine conponent 1s preferable,

but the presengrédantiyorRlestpolyté| Mitrednehprotessanthe arolivigePRbpe¢ihe
anot her fine machi ni ng. According to the nethod, the very fine or
thin electricahity 20rhdcttheemgechimitend duidmswppti whit 7 st tive abhee
defl ection is renoved by the nicro-discharq? truing process (A) is used,

and the el ect rofgrotdigicheagiong tprdeesdeviq® ¥nhgaphkegrredi nghriddSs§ag€) can
be- f d i mul t I tedly.. By.elLp pati _ d

effect of the BYYSERE /ot AEn@CASR| GEETREIS HHEEEs Endent RIS SRARar Shnd
conponent can géﬂég'&gﬁg&iggaengghg 4t h high precision. Fi g.

7 illustrates an enbodi ment shomnnggg}%%hnge of the operating voltage in
an initial electrolytif desYriddinkNptbeesl a)nga WbkRpibtdes show cases

where peak currents are 1A, 2A, 3A, respectively.
machined with the electrically conductive grindstone 12. For
the machining, making of holes or channels in a fine
component is preferable, but the present invention is not
limited thereto, and can be applied to another fine machining.
According to the method, the very ﬁine or thin
electrically conductive grindstone from which the offset or
the deflection is removed by the micro-discharge truing
process-(A) is used, and the electrolytic dressing process
(B} and the grindihg process (C) can be performed
simultaneously or repeatedly. By eliminating an adverse
effect of the offset or the deflection, a micro-machine or
another fine component .can efficiently be machined with high
precision.
Fig. 7 illustrates an embodiment'showing a change of
the operating voltage in an initial electrolytic dressing.
In the drawing, three lines show cases where peak currents
are 1A, 2A, 3A, respectively..

From the drawing, it can be seen that change curves



Fromthe drawing, it can be seen that change curves , _

18 of the operating voltage slightly differ fromone another due to

di fferences of the peak current, but in any of the cases, the maxi num
operating voltage is substantially the same, and has a non-|inear shape.
In the present invention, it has been confirnmed that the m cro-discharge
truing is applied as electric truing neans, the fine truing of the netal
bond grindstone for use in the mcro-grinding machining is precisely
perfornmed, and the nmachining precision necessary for ELID grinding can be

secur ed. Moreover, it has begen found that by applying the
above-nentioned mcro-discharge truing, the follow ng advantages are
-obt ai ned. of thelop&hatpresemittageyshiobhly s Heeragplomeaneoanpehes [dieng

of a netal bond, resin-netal conpound bond or aﬂgiher el ec

ricall
conduct i ve borf® §Affesenfes of the peak¥ curpenty 1ﬂF§bﬁ§W§8%ttﬁ?n§X%&ﬁ%od
is a non- contact nmachinin 4 pk gci i s f S -
di anet er grinHéFbH@xéﬂﬂmap?%?%E%ﬂgﬁg1§?§ﬁd%%o%@&ggﬁﬂgggl eF?SrﬁE%%' and
3. An NC nacrnH%% nekes-Poseib! ghdde mcro-truing of a grindstone having a
conplicated surtace shape. 4. By the discharge truing, the
grindstone deflecti an ¢ae peesenpviatkertidnaddit handbden donfdrabdashae

grains can al so be protruded fromthe bonded Eortion. v%i{e the
grindst one shape s crer-diachadge ttmiimgedissepptiediag electric truing

means, the fine truing of the metal bond grindstone for use
in the micro-grinding machining is precisely performed, and
the machining precision necessary for ELID grinding can be-
secufed.

Moreover, it has been found that by applying'the
above-mentioned micro-discharge truing, the following
édvantages are obtained.

1. The present invention can be applied to the
truing of a metal boﬁd, resin-metal compound bond or another
electrically conductive bond grindstone.

2. Since the discharge truing method is a non-
contact machining method, the precise truing of a small-
diameter grindstone and a thin-blade grindstone can be
performed.

3. An NC machine makes possible the micro—truing'of
a grindstone having a complicated surface shape.

4. By the discharge truing, the grindstone
deflection can be rembved, and additionally ultra-abrasive
grains can also be protruded from the bonded poftion. While
the grindstone shape is maintained, the precise grinding

machining of a complicated shape surface can be realized.



machi ning of a conplicated shape surface can be realized.
19 Therefore, according to the present invention, in the
m cr o-di scharge tiruing device and the fine machining nethod using the
device, the offset.or the deflection of the very fine/thin grindstone can
efficiently be renoved, a high- precision truing can be perfornmed w thout
deform ng the grindstone itself, a power equipnent with small size and
output is sufficient, -neither conplicated control circuit nor control
apparatus is necessary and el ectrodes and ot her consunables are easily
manuf act ur ed/ r eprocessed. These and other effects are provided.
Addi tional ly, although the present invention has been described by sone
preferabl e enbodi ments, it will be understood that the scope of right
included in the invention is not Iigited by the enbodi ments. On the
contrary, the .scope of right of th& present invention includes all of
i rprovenents, nodifications, and equivalents included in the scope of the
appended cl ai ns. Therefore, according to the preseg invention, in
the micro-discharge truing device and the fine machining
method using the device, the offset or the deflection of the
very fine/thin grindstone can efficiently be removed, a high-
precision truing can be performed without deforming the
grindstone itself, a power equipment with small size and
output is sufficient, neither .complicated control circuit nor
control apparatus is necéséary and electrodes and other
consumables are easily manufactured/reprocessed. These and
other effects are provided.
Additionally, although the present invention has
been described by some preferable embodiments, it will be
understood that the scope of right included.in the invention
is not limited by the embodiments. On the contrary, the
scope of right of the present invention includes all of
improvements, modifications, and equivalents included in the

scope of the appended claims.



WHAT |'S CLAIMED I S 1. A nicro-discharge truing device,
comurising: an electrically conductive grindstone (12) for machining a
wor kpi ece (1); a disc-shaped discharge el ectrode (14) having an outer

peri pﬂﬂ]ﬂummlﬂmluv\hl ch can be disposed in the vicinity of a nmachining
surf a lectrically conductive grindstone; an el ectrode

rotatihg unit {'16% fbr rotating the discharge el ectrode around an axi al
center Z; a position controller (18) for controlling a relative position
of the outer peripheral edge of the electrode and the grindstone; a

vol tage applying unit (20) for applying a predeternined voltage between
the grindstone and the electrode 1n a pulse manner; and a nmachining liquid
supply wunit (22) for supplying an alkaline liquid between the grindstone
and the el ectrode. 2. The micro-discharge-truing device

according to WL AP1CLHMEERI P sai d vol tage applying unit (20) conprises a

direct-current power supply (24) for generating a predeterm ned
direct-current voltage; a pulse discharge circuit (25) having a capacitor
C, a resistance R and.a Rahicréfdithatiget ergingl de¥icehaigeribéngapasi t or
when the termnals are open therebetween and to discharge electricity
from the capacilewtnikenls cesdsdtEivee dréndetonehél2lerfamalachiningeduced; and

a current supply line (26) for connecting a plus side of said output
termnal to theonjpiesst dhe; anddigsnidepedgdischarge electrode (14) having

an outer peripheral edge (14a) which can be disposed in the
vicinity of a machining surface (12a) of the electrically.
conductive grindstone; an.eleqtrode rotating unit (16) for
rotating the discharge electrode around an axial center Z; a
position controller (18) for controlling a relative position
of the outer peripheral edge of the electrode and the
grindstone; a voltage applying unit (20) for applying a
predetermined voltage between the grindstone and the
electrode ih a pulse manner; and a machining liquid supply
unit (22) for supplying an alkaline 1iqﬁid between the

grindstone and the electrode.

2. The.micro?discharge truing device according to
claim 1, wherein said voltage applying unit (20) comprises a
direct-current power supply (24) for generating a
predetermined direct-current voltage; a pulse discharge
circuit (25) having a capacitor C, a resistance R, and a pair
of oﬁtput terminals to charge the capacitor when the
terminals are open therebetween and to discharge electricity
from the capacitor when a resistance between the terminals is
reduced; and a current supply line (26) for connecting a plus
side of said output terminal to the grindstone and connecting

e



22 a mnus side to the el ectrode. 3. A fine machining nethod,
conpr[%ng;_______;——{#&—a m cr o-di scharge truing process provided with a
di sc- shaped di scharge ectrode (14) having an outer. peripheral edge (14a)
whi ch ¢ \m“ml)m“jm\i“ the vicinity of a machining surface (12a) of an -
electriE“l ERY grindstone (12), and an electrode rotating unit
(16) for* rbtating the di scharge el ectrode around an axial center Z, for
supplying an alkaline liquid between the grindstone and the el ectrode, and
si mul t aneously applying a direct-current voltage between the electrically
conductive grindstone and the discharge electrode in a pul se manner to
shape the nachining surface by dagcharge; (B) an electrolytic
dressing process provided with a dressing el ectrode (28) having opposite
surfaces (28a) djstant. fromthe machining surfaces of said electrically
conduct i ve grihdstBie AEe) trokh8upkRSHTRShe al kaline Iiquid between the
gri ndstone and the dressing el ectrode and sinultaneously applying the
di+rect-current voltage between the electrically conductive grindstone and
the dressing electrodg tg @i?x%smhéﬁiﬁif?&txﬁé'&@d,yc%ﬂ@rg!ﬂﬁiﬁ?‘? grindstone by
el ectrolyte; and (C a grindirng” process o chinfng a workpi ece
with the electricallymorduGidrsedgstRdisddN&ruing process provided with a

disc-shaped discharge electrode (14) having an outer
peripheral edge (l4a) which can be disposed in the vicinity
of a machining surface (12a) of an electrically conductive
grindstone (12), and aﬁ electrode rotating unit (16) for
rotating the diScharge electrode aréund an axial center Z,
for supplying an alkaline liquid between the grindstone and
the éléctrode, and simultaneously applying a direct-current
voltage between the electrically conductive grindstone and
the discharge electrode in a pulse manher to shape the
machining surface by discharge;

(B) an electrolytic dressing process provided with a
dressing electrode {28) having opposite surfaces (28a)
distant from the machining surfaces of said electrically
conductive grindstone (12) for supplying the alkaline liquid
between the grindstone and the dressing electrode and
simultaneously applying the-direct—current voltage between
the electrically conduétivé grindétone and the dressing
electrode to dress the electrically conductive grindstone by
electrolyte;.and

(C) a grinding process of machining a workpiece with

the electrically conductive grindstone.



