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METAL- RESI N BOND GRI NDSTONE AND METHOD FOR MANUFACTURI NG THE SAME
BACKGROUND OF THE I NVENTION Field of the Invention The present invention
ré&lates to a netal -resin bond grindstone for use in ELID grinding, and a
met hod for manufacturing the sane. Description of the Related Art Japanese
Pat en Application Laid-Open No. 1-188266 by the same applicant as in the
present application discloses a nethodland an apparatus for carrying out

el ectrolytic dressing on d ' Ln l.e., dressing in an

el ectrolytic manner a netg¥£%gﬁ%£%#¥ﬁ%®®%Hggﬁﬁgﬁ&ﬂﬁ%h a voltage is applied,
such as a cast iron fjher ' ' Lm | ar conductive
.gr-i ndst one and, repoé$§e%ggﬁggegéﬁﬁ%&gggQgﬁ#?hgggggéuﬁ@iﬁgrinding on
etectroni c sem conductor materials such as silicon. Besides, the present
appl i cant has devel oped  and announced an apparatus and a nmethod called the

El*ectrol ytic | n-process } %Uﬁﬁt e-ﬁﬁﬁﬁq referred to as the
Ef1 D net hod) (Rl KEN Synpog$§§$¢$ e a?gg?é#é% no dgﬁgal Trend of Specul ar

G i ndi ngp; Aehd,eneiVar ¢y ahfi o991, The ELID nethod uses an apparatus which
conprises a grindstone KaV|ng a contact surface with a work-piece,
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grindstone for use in ELID grinding, and a method for
manufacturing the same.

Description of the Related Art
-Japanese Paten Application Laid-Open No. 1-188266 by

the same applicant as in the present application discloses a
method and an apparatus for carrying out electrolytic
dressing on a conduc?ive grindstone, i.e., dressing in an
electrolytic manner ; metal bond grindstone, to which a
voltage is applied, such as a cast iron fiber bond diamond
grindstone or a similar conductive grindstone and, reports a
success in performing specular grinding on electronic
semicdnductor materials such as silicon. Besides, the P
present applicant has developed and announced an apparatus
and a method called the Electrolytic In-process Dressing
method (hereinafter referred to as the ELID method) (RIKEN
Symposium “The Latest Technological Trend of Specular
Grinding” held on March 3rd, 1981.

| The ELID method uses an apparatus which comprises a
grindstone having a contact surface with a work-piece,
electrodes facing to the grindstone with a distance

therebetween, nozzles for allowing a conductive liquid to
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3
2 flow between the grindstone and the el ectrodes, and a voltage application
devi ce (conprising a power supply and a feeder CIFCUIt) for applying a
vol t age between the grindstone and the el ectrodes, and the voltage is
appl i ed between the grindstone and the el ectrodes while the conductive
liquid is allowed to fl ow between the2grindstone and the el ectrodes,
t hereby performng the electrolytic dressing on the grindstone. Since the
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uses an inelastic ari ére are
bl h tch
bf “the wibkoareee Jia, Ehetd %£B§§$SV§§FE“Q%%e§°8&ﬁeﬁéggb%3§unéﬁ%?oﬁeSS

ELID gri %@'_U.Bgreda'?:ooﬂéwn%@g.We'éhO'th%U&HﬁasESfm@ ¥nHasha BiBxrebqabput 18 to

20, and it has a problemthat the higher quality mrror surface cannot be
Obta'nedth@&%b9f%@%fo%ﬁl%@t%h% Eﬁ%cﬂk@h?tlguékbéﬁlﬁbrbﬁrtﬁérface the

conventi onal ods nust “use anot her net hod
grindstone.

Since the ELID method can use fine abrasive grains
without loading by virtue of the electrolytic dressing, it
can thus give an extremely good worked surface such as a
mirror surface by the use of the finer abrasive grains. The
ELID method can thergfore maintain an excellent cutting
function of the grindstone ranging from high-performance

"+~ grinding through mirror finish grinding, and thus the
application of the ELID method to wvarious fields of the
grinding can be expected.

The above-mentioned ELID method, however, uses an.
inelastic hard metal as a grindstone bond, so that there are
problems of “chipping” of a work-piece during the grinding
and “scratches” of the work-piece by the chips. gccordingly,
even by the above-mentioned ELID grinding, an obtained mirror
surface merely has a Rmax of about 18 to 20, and it has a
problem that the higher quality mirror surface cannot be
obtained.

Therefore, to obtain the higher quality mirror

surface, the conventional methods must use another method



3 such as polishing together, but in such a case, there are problens that a
hi gh- performance grinding effect by the ELID grinding is reduced and nuch
tékme is taken to conplete the whol e processing. To solve the problem the
present inventor et al. have earlier contrived a nethod and an apparatus in
whi ch abrasive grains are mxed with a bonding material conprising netal
powder and a resin; the mixture is hedted and nolten to forma conductive
grindstone;. and the thus fornmed conductive grindstone is used to carry out
ELI D gri PEFRg?? skel JePiResEosatRAT, ADRF | %‘%tg‘éﬁh L2 SREPenthBTe 72585071) . BY
the nethod and the apparatus, it_has been npde, possible to obtain

highe QuAPTPBLARS | ERaEnar ALERTPEHEARMAES GATUCS SBEREL 197 TERA kiR ch i s
not Iiable.ta.have chiggings or, scratches The ove-nentrogeg canducti ve
gri ndst ofEMRAERE; hif FEIUFER PR ™HGR ab TR el Fret &K ST 59 nCHBRECbF i Mt one) |

wWHi ch m xgs. a 8rindstone and a bonding material conprising netal powder and
a“resin,wg?%as ﬁ?ﬁﬁﬁ?lﬁgality of mrror surfaces as the grain dianeter of

Lhe ot ol pover 1> 3R She LEopBMCVELe LIEshp! SpdLapErer;olyine metal
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metal powder and a resin; fthe nixture is heated and molten to
form a conductive grindstone; and the thus formed conductive
grindstone is used to carry out ELID grinding {(see Japanese
Patent Application Laid-Open No. 7-285071). BY the method
and the apparatus, it has been made possible to obtain a
high-quality mirror surface with an Rmax value of about 13-15 '
nn which is not liable to have chippings or scratches
The above-mentioned conductive grindstone
(hereinafter referred to as the metal-resin bond grindstone),
which mixes a grindstone and a bonding material comprising
metal powder and a resin, gives higher quality of mirror =
surfaces as the grain diameter of the metal powder is smaller.
If, however, the grain diameter of the metal powder is
reduced to about 1 4m, the thus made metal-resin bond
grindstone has higher electric resistivity and so loses a
conductivity essential for ELID grinding, thus making the
grinding impossible. With this problem, the ELID methods
using the conventional grindstones cannot obtain high quality

mirror surfaces with an Rmax value of 10 nm or less.




4"SUMMARY OF THE | NVENTI ON The present invention has been worked out to
sol ve the above-nentioned problens. That is, the object of the present
iavention is to provide a netal -resin bond grindstone and a nethod for.
manuf acturing the sanme that has conductivity fit for the ELID grinding and
I ncludes fine netal powder with an av {age grain diameter of 1 [err]m
approxi mately. The present invention pfovides a conductive netal- resin
bond grindstone characteri zgdatdk fqg(? S5k Metal powder, a resin,
and abrasive grains as well as a so re u0|ng agent whi ch reduces the

above-ment i oned %E%agrggﬂﬂﬁr1h£gﬁte Ces el LRKANLLeR-A! 8at( @) Bhige Metal

powder a resin, Slve dgralns a Sso ucl ng agent at a

tenper at ypg QBE%@eﬂehﬁﬁoﬁ@H”BkoEQQHErat?hﬁtaﬂg tbﬁensb§éeg Bei gheof the
reduci ng agent, both inclusive, to forma ni xture and then (b) nolds and

bakes thgrBkxhyr endbneib8MREr @bupeokelveannbhg]abeyennBahiOgenABLEAET
pdi nt of "t he reduci ng agent and the nelting point of the nmefal powder.

Accor di ngnHoat hetabavecrenbhafadtarindstheesand thetnaasf ashutibbgviey hod of
the present invention, by virtue of a solid reducing agent included to

reduce netal f@@\/\dﬁé ELHB grihdiagcandbeneolided gnflebrkedlapoadeenpetiat ure
of the nelting point of the reducing agent through that of the netal

powder, bt eedraget heaint diapeneder oduli nontdeprmttiaige Bpd baki ng process,
t hus giving conductivity to the finished
The present invention provides a conductive metal-

resin bond grindstone characterized in that it comprises

metal powder, a resin, and abrasive grains as well as a solid

reducing agent which reduces the above-mentioned metal powder.

The present invention also {a) mixes metal powder, a

resin, abrasive graigs, and a solid reducing agent at a

temperature between the normal temperature and the melting

point of the reducing agent, both inclusive, to form a

mixture and then (b) molds and bakes the mixture at a

temperature between the above-mentioned melting point of the

reducing agent and the melting point of the metal powder. ,

According to the above-mentioned grindstone and the
manufacturing method of the present invention, by wvirtue of a
solid reducing agent included to reduce metal powder, the
nixture can be molded and baked at a temberature of the
melting point of the reducing agent through that of the metal
powder, to reduce the metal powder during the molding and
baking process, thus giving conductivity to the finished

grindstone.

According to a preferred embodiment of the present
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grindstone. According to a preferred enbodi nent of the present 5

I nvention, the above-nentioned solid reducing agent is a fatty acid. Al so,
the above-nentioned fatty acid is preferably stearic acid having a vol une
ratio of 5 to 20%wth respect to the netal powder. The fatty acid, as can
be seen fromits chem cal fornula, has an active carboxyl group contai ning
oxygen atons in its nolecule, and so when it is heated at its nelting point

or higher_and llque an oxi de,l ayer hayin | ow conductjvity on the
surface OPVERELRBLa hﬁoﬁﬂ@VQCQﬁngéo %gs%?géﬂ gﬁ%“?éﬂ%v%ﬂenhnhsaé a result,
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Vol une r 4ees broBeRt ban it RrET BB ERE The mucal Cpovder. i possible 1o

gi ve conduct|V|t% glgg%%ge%Eal gshghl Et¥éﬁéakrgﬂrlgklghg%ig ing and to

obtai n high quall mrror surtaces mnt X~val Ue€ o 3 nm or

LFSS, TrEoBhich, ASchs sbdivicatiantsuteont LORCRIETEg! ckuEn soguat || be
drawi ngsin its molecule, and so when it is heated at its melting
point or higher and.liquefied, an oxide layer having a low
conductivity on the surface of the metal powder can be
dissolved and removed, and as a result, a high conductivity
can be obtained between the particles of the metal powder.
This effect that the fatty acid dissoclves and
removes the oxide layer on the surfaces of the fine metal
powder particles to expose the surfaces of the metal will be
called reduction in this specification. Also, the
experiments proved that by using especially stearic acid
having a volume ratio of 5 to 20% with respect to the metal
powder, is possible to give conductivity {low electric ¥
resistivity) f£it for ELID grinding and to obtain high quality
mirror surfaces with an Rmax value of about 3 nm or less.
.The other objects and the advantages of the present

invention will be clear from the following description with

reference to the appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 1s a flowchart for a process of manufacturing

a metal-resin bond grindstone by the present invention;



&
BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a flowhart for a process of
manuf acturing a netal -resin bond grindstone by the present invention;
FEG 2 is a graph showing a relationship between the reduced anount and the
electric resistivity in experinents by the present invention; and FIG 3 is
a graph show ng surface roughness of gn ELID ground surface by a
netal -resin bond grindstone by the present invention. DESCRI PTI ON OF

PREFERRED ENMBCODI S.The foll i il d i,be .th d di t
of the present_i%Eglt?oﬁ%w@?ﬁrggkg%@g%éngpgf%éiéiéﬁpggggéggé%%fnsggg TS

byt her D reRuE A8 RE OS82 Bl TRAMLBEEELD0sRiPREY 1ho R PoRERBL! BYSt ONe
ti ndst | n. I Lndi to h ductivit dded t

Ol Lot e R B bR, OB N0 L e ot il pousder sur face is

| i"abl e to be OXi%&?%?ﬁqugaFgé%%h gﬂgwggée%gs?ig%r&%Wgﬁggg#gﬁ'yghy, so t hat

t he conductivity o grin e nay ing i Ng.

Accor di ngrird) LABUAR! BAdeDY ! b B fagdl-FOYPR! L8R, 8L18LERG) pyEral powder

(metal), aresi abrasive gr a so reddci ng a8ent re mxed at
the nor myrclempenatdneibirough the nelting point of the reducing agent to

forma mxture and, at step (b), the
DESCRIPTION OF PREFERRED EMBODIMENTS

The following will describe the preferred

embodiments of the present invention with reference to the
. drawings. -

FIG. 1 is a flowchart showing a process of
manufacturing a meta}-resin bond grindstone'by the present
invention.

As mentioned above, it is necessary for a grindstone
usable in the ELID grinding fo have conductivity added to
itself. If fine metal powder is used, however, the metal
powder surface is liable to be oxidized, and this oxide }gyer
has a low conductivity, so that the conductivity of the
grindstone may be lost during its molding. According to the
method by the pre?ent invention, at step (a), metal powder
{metal), a fesin, abrasive grains, and a solid reducing agent
are nmixed at the normal temperature through the melting point
of the reducing agent to form a mixture and, at step (b}, thé
mixture is molded and baked at the melting point of the
reducing agent through that of the metal powder.

That is, the method by the present invention molds



m xture is mol ded and baked at the mel ting point of the reducing agent

t hrough that of the netal powder. That is, the nethod by the present
i.avention nol ds 7 and bakes a grindstone as reducing the netal powder
during the nolding of the grindstone, thus assuring conductivity. This
manuf acturi ng net hod specifically adds appropriate anounts of abrasive
grains, a bond material conprising netlal powder and a resin, and a reducing
agent (solig% whi ch reduces the netal powder, and nixes these and then

nol ds an@iBakeseshe grindstone By RedupiREsihr) ekal Thewded @R dgent

whi ch can be enpl oyed can be [iguefied as the baking tenmperature rises and
can redubBetheldendl ofithe grindahere: vEREhHE T BWHLRI t FRRAUTEHETFFY m on the

surfaces_of the netal powder Earticles, The {educing agent that can be used
in the neRhddBeBYLRREUS+RERECRAGAPROHE BTt %aﬁ@%?yaEﬁEOPB&?Bﬁjng
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which can be employed can be liquefied as the baking

temperature rises and can reduce the metal, i.e., can

dissolve and remove the oxide film on the surfaces of the

metal powder particles.

The reducing agent that caﬁ be used in the methods

'by the present invention must satisfy the following

conditions: {(a) to be a solid at the molding temperature;

(b) to be liquefied at a temperature during grindstone

molding (e.g., 200°C or lower} to reduce metal, i.e., to

dissolve and remove the oxide film on the surfaces of the

metal powder particles; (c) to have such a weak acid as ter

dissolve and remove the oxide layer alone on the metal

surface; and (d) to be easy to handle. As the reducing

agents that satisfy these éopditions, the inventors of the

present invention paid attention to the following fatty acids

which contain an oxygen atoms in the acidic carboxyl group in

the molecule. The chemical formulae and the melting points

of these fatty acids are listed in Table 1 below.




whi ch contain an oxygen atons in the acidic carboxyl group in the nol ecule.
The chem cal formulae and the nelting points of these fatty acids are

l.ested in Table 1 bel ow. 8 Table 1 Name Chem cal formul a

Mel ting point Acetic acid Cerr]Herr]O[err]

-7.9[err]C Caporic acid Cerr]JHerr]Jerr]

-3.4[err]C Caprylic acid 8 Cerr]Herr]O[err]

16. 7[err] C Lauric acid Cerr]H err]02[err]
31.6[err1@%ﬂ3|35tjn acid CerrlHerr]0Olerr] :

44.2[ err|] C Pal ni gigeaci d Chemical €oetilll efr] Olelting point l}
54. 4] er r}-c—Steari-c—aci-4d e+ HHet o et 62-9[err]C
Ar achi di|Reatiid acid C[err]H[@ﬂserrr] -'7 9‘?3:3[err]33
Behem c facid erriHferriSertT /51 Stervi¢

Accor di ngcaERpﬁihfé afkhod by tihe preséntazBavention] a ni xtTPetd netal
p6vvder, e3| n. abr.a Ve grjai ns, solid reducing a xed at for
exanpl e %Jﬁ;’hl Cf‘meratdre is nork?gaégzand bake¢d at thggmi I ng poiint of
the redyci hrough tihat of tal powger. By ag¥ng this
m'xtureq aﬁbﬁ&%ﬁi ng jpoint MJMLMEE-&E@f he rnJ*uci ng

agent c mmnmmmd to reduce, i %Hzmzssol ve cmd remme Z‘FIE oxi dejon the

P
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nmet al surface—+r—ordet ruv L,uuuuuLTVTTyf Not-e—tere Lnou i +1-s-

t enper atjiRaledaicedacide mel tfi ng poi SuthiOt he netal powdeP4 met al | powder
may be nprTen and r1éﬁdi Zed [@as a Whgl €, S0 that thne

Stearic aci C168320, 62.9%C
Arachidic acid Cz0HiO: 75.3°C
Beheric acid CpHii0, 79.9°C

According to the method by the present invention, a
mixture of metal powder, a resin, abrasive grains, and a
solid reducing agent mixed-at for example the normal
temperature is molded and baked at the melting point of the
reducing agent through that of the metal powder. By heating
this mixture at the melting point of the reducing agent or
higher, the reducing agent can be liquefied to reduce, i.g",
dissclve and remove the oxide on the metal surface in order
to give conductivity. ©Note here that if this temperature
exceeds the melting point of the metal powder, the metal
powder may be molten and fluidized as a whole so that the
abrasive grains may be unevenly distributed.

As can be seen from Table 1, among the fatty acids,
an acetic acid with the smallest molecular weight has the
lowest melting point of -7.9°C, followed by the others in an

order of increasing molecular weights and the accompanying



abrasi ve grains may be unevenly distributed. As can be seen from Table 1,
anong the fatty acids, an acetic acid with the smallest nol ecul ar wei ght
has the | owest nmelting point of -7.9[err]C, followed by the others in an
order of increasing nolecular weights and the acconpanyi ng 9 hi gher
melting points. As fatty acids used i@ the present experinents are
preferabl e such ones as having nelting points of 40[err] C or higher
considering the environnental tenperature of the normal tenperature through
30[ er r ] Chi-gharwsektpnpacBoLBESmanbf afREEY ngCHPF nasednts, throREesdith stearic
acid with the nelting point of 69.6[err]Cis especially preferable. If
copper p8FREFipenisearasPrRéCHRPAP 5BﬁHeP?e§o%%é?aﬁk?ﬂemg%ﬁé?GtE@%?EFthe

its surface and, stearic acid react i cordance with the
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ide: Cu 2 ) H 0 C
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the oxide layer on its surface and stearic acid react in
accordance with the following chemical formula 1 to dissolve

and remove the film of copper oxide:
Cul + 2C,H;,0 = Cu{CyH;C,) + H,0 ... (Formula 1)

Example

"A metal-resin bond grindstone was made according to
the above-mentioned method and tested for its characteristics._
The test comprised the steps of (1) verification of a
-reducing agent, (2} manufacturing of the grindstone acco;ding
to the process shown in FIG. 1, and (3} ELID grinding of thus
made grindstone, in this order. As the fine metal powder,
spherical copper powder with a diameter of 1 ym was used and
as the abrasive grains, diamond abrasive grains with an
aveiage diameter of about 5 nm {(#3000000).

The following will describe the results.
1. Effects of reducing agent and influences by‘fo:mulation
percentage

To make sure of the effects of a reducing agent,




aVerage di aneter of about 5 nm (#3000000). The following will describe the
results. 1. Effects of reducing agent and influences by formulation
per centage To nake sure of the effects of a reducing agent, 10 basic
checks were conducted on the influences by the fornul ati on percent age
bet ween netal (spherical copper powder having dianeter of 1 [err]m and the
reduci ng agent (stearic acid) on the électric conductivity. In the
experinments, only netal powder and stearic acid were used and mi xed at a
vol unmet rPas bercetlag avere 09gndystadoen 199 obhusner 809 kR nol ded at
pressures of 49 Mda and 78.4 Mpa and baked at 200[err]C to make testing
strips i Foongbation pretentrge| ketveen ieatat | (srerimaE oorprRmP I dfaph for
the relationship between the reduced anount and the electric resistivity.
As shownRawing diameler mf st r gPhniand ddess tresdicd ngcia@emdt dISts@kd€r exhibited
an electrig resistivity as high as 1000 [err]-nm_On the contrary, when 5%
[

td 20% &C%‘i{éaﬂ‘ct%%i %%rja%o‘é‘ar}d‘ﬂ‘_ﬁ“’e}‘é} tri %D s SFRATIGRIr RPLY .
O Y e LR oL £ SLL 01 0 25,00 M 2L, L 5% stearic
olect i1 cyfthelLi Yo eI e hendegey g Thse, Ts Asacoeidered
contribuf ef1e (PE, L1810 10F £ESUSL ¥h8Y78 AP Mpa and baked at 200°C
to make testing strips in order to check the electric
resistivity.
FIG. 2 shows a graph for the relationship between
the reduced amount and the electric resistivity. As shown in
it, a testing strip with O%-stearic acid metal powder
exhibited an electrig resistivity as high as 1000 Q-mm. On
the contrary, when 5% to 20% of stearic acid was added, the
electric resistivity lowered drastically, with the lowest
resistivity of 0.23 Q-mm at the 15%-stearic acid case. When,
however, stearic acid was added by 30% or more, the electric
regsistivity exhibited a tendency to rise. This is considgred
because the amount of excessive stearic acid not involved in
the reduction contributed to the rise in the resistivity. B&as
for the molding pressure on the other hand, the higher the
pressure (78.4 MPa), the lower was the resistance overall.
This is considered because the contact ratio among metal

powder itself was increased with the higher molding pressure.

2. Grindstone molding experiment

Taking the above-mentioned results into



for the nolding pressure on the other hand, the higher the pressure (78.4
MPa), the |lower was the resistance overall. This is considered because the
centact ratio anong nmetal powder itself was increased with the higher
nol di ng pressure. 2. Gindstone nol ding experinent Taking the
above-nentioned results into stearic acid with respect to netal powder
at 5 to 20% and changed the formul ati gp percentage anmong the nmetal powder,
a resin, and the stearic acid and discussed the results. The results of
eIectr|cstearstlatydaW1Ehchebpenmlablmatpérpewdageaaré sho2A%i andabl e 2. As
shown in it, the No. 1 conditions cane up with the smallest resistivity,
wher e t hehboged! dheofiopendettiageprased8age8afiond. Ohef mehelnpowtlert he resin,
ahd the stearic acid. In this case, the grindstone thus nade was in a good
state w rBsdn,ceadksher steiappcngsidTabbled2spusakrd thReseaulist ealfhe

Ratio of Resistivity NO. = aci d stearic acid to
ndtal 1 resurgs3of elegtric res;gt@vty at egghaformulatlon rergeptage g1.8

9.1 9.1 3 7 9.5 ... 4.8

5 6 are showp 2n4Table6§ 6 As s§¢wn in 1t13tge No. 1 g3n¢1tlons

2.0 5 72.7 ' 18, 9. 76. 2
19.0 camg yp with th@ gmallest r3515§1§1§§13W3ﬁﬁelFhﬁhgoFﬂﬁﬂét596ve t he
Nos. 1-6

percentage was 78.3:8.7:13.0 of the metal, the resin, and the
stearic acid. In this case, the grindstone thus made was in

a good state without cracks or chippings.

Table 2
. Metal | Resin |°>Ce3ric Ratio of Resistivity
o N % acid stearic acid Q-
% to metal Tz
1 78.3 8.7 13.0 16.6 ' 0.4
2 81.8 9.1 9.1 11.1 0.8
3 85.7 - 9.5 4.8 _ 5.6 2.2
4 69.6 17.4 13.0 18.7 2.0
5 72.7 18.2 g.1 12.5 0.6
6 76.2 19.0 4.8 6.2 3.3+7

‘ As shown in the table above, the Nos. 1-6
grindstones exhibited low resistivity of 0.6 to 3.3 Q-mm,
giving such conductivity fit for ELID grinding. These
grindstones had metal powder percentages of approximately 70-
85% and resin percentages, approximately 9 to 20%. The
percentage of the stearic acid with respect to the metal
powder was approximately 5 to 20%. With this, it was
confirmed that conductivity fit for ELID grinding can be

given within these ranges.
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As mentioned above, it was confirmed that lapping of
grindstones by use of a2 metal-resin bond grindstone and the
ELID method by the present invention can create high-quality
worked surfaces thathannot by given by the conventional
grinding technologies. Especially by using a metal-resin
bond grindstone comprising ultra-fine diamond abrasive grains,
it has been made possible to achieve finished surfaces
comparable to those by the conventional lapping or polishing
methods, as good as 2-3 nmRy of worked surface roughness_ef
the hard-brittle materials.

As can be seen from the above description, the
metal-resin bond grindstone and the method for manufacturing
the same by the present invention have excellent effects in
that, for example, it is possible to obtain such high-quality
mirror surfaces that have conductivity fit for ELID grinding
and are not liable to have chippings or scratches and also

have an Rmax value of approximately 3 nm or less, by

comprising fine metal powder with an average of 1 Un or so.



met hods, as good as 2-3 nnRy of worked surface roughhess of the
hard-brittle materials. As can be seen fromthe above description, the
netal -resin bond grindstone and the nmethod for manufacturing the sanme by

t he present invention have excellent effects in that, for exanple, it is
possi ble to obtain such high-quality mgrror surfaces that have conductivity
fit for ELID grinding and are not |iable to have chippings or scratches and
al so have an Rmax_val ue of approxinmately 3 nmoy |ess, by conprisi fine
met al powder mﬁtﬁl§§°39érg88 gFeﬁePEr%?%?EFlgB.Las %ﬁeﬁléﬁﬁﬁggb?aeggresent
invention has_beep described hy use. of a few preferred enbodi ments, it wll
be under§§808ftﬁa?eYh%r?iﬁﬁfggo?mgﬂ@}$ﬁ%§%Mtl?ﬁ@%ﬁiiBﬁ ks e?ﬁﬁo?énited to

o 11 caERBheEanki PRES ca VAPCRECHFRF RV FRCTTE %‘%‘seﬁgﬁdf‘%ﬁ%#%%‘ﬁ@s’ VAT
IS CLAI : . 14 - i . i I
conor RO Py el AR EE D90PY REEEUBD B, A
met ol posnset=h 8 PRE AbHIrTaCI b, | P! O 20ERLALEE LEEHEST £

the appended claims.




grindstone, conprising the steps of: (a) m xing netal powder, a resin,
abrasive grains, and a sold reducing agent at a tenperature of ordinary
tenperature to the nelting point of said reducing agent to forma m xture;
and (b) nolding and baking said mxture at a tenperature of the nelting

poi nt of said reducing agent to the nelting point of omder
The nmet hod of manufacturing a met al - rksin bond grlndst d|n
claim2, wherein said solid reducing agent is a fatty Ewmrod
of manufWEATr IHCEAREERI IS &sin bond gri ndst one accord|

wherein as said fatty acid, stearic acid is used in a volune ratlo of 5 to
20% with respect to the netal powder .

1. A metal~resin bond conductive grindstone
. comprising metal powder, a resin and abrasive grains, said
conductive grindstone further comprising a solid reducing

s ?

agent which reduces saild metal powder.

2. A method for manufacturing a metal-resin bond
grindstone, comprising the steps of:

{a) mixing metal powder, a resin, abrasive grains,
and a sold reducing agént at a temperature of ordinary
temperature to the melting point of said reducing agent to
form a mixtﬁre; and }b) molding and baking said mixture at a
temperature of the melting point of said reducing agent to

the melting point of said metal powder.

3. The method of manufacturing a metal-resin bond
grindstone according to claim 2, wherein said solid reducjing

agent 1s a fatty acid.

4, The method of manufacturing a metal-resin bond
grindstone according to claim 3, wherein as said fatty acid,
stearic acid is used in a volume ratio of S to 20% with

respect to the metal powder.



