;e3dei f $@>6t TGQ 531 May 2004 1 ABRASI VE BACKGROUND OF THE | NVENTI ON FI ELD
OF THE I NVENTION The present invention relates to an abrasive such as a
pol i shing grindstone and the like, and particularly, to an abMay2@04hich
is suitable for polishing a hard naterlal such as a sintered hard alloy) a
highly hard steel and a hardened steel 1 andparti cul arly, whi chi scapabl e of
accurately polishing a very fine portlon such as a rib and a boss nade of
such a hard material nmanually or using a vibrating tool or a rotating tool

. DESCRI PTI ON OF THE RELATED ART In recent years, the demand for a nold
made of a highly hard steel or a h&P&&%&d¥Esteel having a Rockwel | hardness
C (HRC) equal to or larger than 50, or a sintered hard alloy having a
further high hardness, has been increased. The abrasive material capable of
pol i shi ng such har d naterlals is mainly dianond. However, the conventional
di anond g4 TR [ PENTE NI ng di anond abrasi ve grains using a
netal or a thernnsettlng resin as a binder, and is used broadly for

gri ndi ng aBd4E&D: OFnFHE ANVENTION material, but little used for polishing
such a hard material. It is true that there has been no di anond gri ndstone
hitherto, whiciFhies Pagistead! dnhvearttiicoulrallar efsortcarnaeburreatioepehickhiasga The
reason is as follows: In the accurate polishing, it is a conventional
comon pigdtiisddno poindsitenentrdi dheby ikespatnd pamdecwianbpd oo kanrboo

abrasive which is suitable for polishing a hard material such
as a sintered hard alloy, a -highly. hard _steel and a hardened
steel, andparticularly, whichiscapableof accuratelypolishing
a very fine portion such as a rib and a boss made of such a hard
material manually or using a vibrating tool or a rotating tool.

DESCRIPTION OF THE RELATED ART

In recent years, the demand for a mold made of a highly
hard steel or a hardened steel having a Rockwell hardness ¢ (HRC)
equal‘to or larger than 50, or a sintered hard alloy having a
further high hardness, has been increased. |

The abrasive material capable of polishing such hard
materials ismainly diamond. However, the conventional diamond
grindstone is formed by binding diamond abrasive grains using
a metal or a thermosetting resin as a binder, and is used broadly
for grinding and cutting such a hard material, but little used
for peolishing such a hfard material. It is true that there has
been no diamond grntdstone hitherto, which is suitable,
particularly for an ;ccurate polishing. The reascon is as
foll.ows: In the accur:Ee polishing, it is a conventional common

practice topolish amaterial by a spatula made of wood or bamboo



31 May 2004 using a dianond powder or a dianond paste. This nmethod suffers
froma problemthat a long tine is taken and a skill is required for the
pol i shing. Therefore, the devel opnment of a solid grindston 1%% been
desired strongly. However, if the gringstone is not of a snall-sized and
thin shape) the grindstone cannot accofmpdate a work, and at the sanme tine)
the grindstone itself requires a considerable strength and a resiliency.
When the conventional dianmond grindstone is formed into such a shape, it is
brittle and is not suitable for a practical use. On the other hand, there
are broadlSy BBt HEXHOESHIST PEihLIAGERE B2§F Endst oh® MRFAMESMESSHS ng any
of wvari o%s tn{ges of reinforcing fihers, For exanple, Japanese Patent

Appl i cat FGRTLAIREYPETT NG 86325097 HAE pHE dpRisRR) 28 it } drs FEANAEES ng a
gri ndstor}e with a short fiber such as a silicon carbide fiber, a carbon
fiber, afSH i'dth RPEFFALPPI beTREF HEOTGh fHber IGHELQRTEPENIHa i &Lt is
al so disclaosed in this Japanese Patent Agpl i cation Lai d-open No.63-52972
that a metHOESGRS difortahPeehafefi RPIWFERCRIL Bng FPBEY eFs afsdhe
conventional |y known. A grindstone) which conprises three conponents: a

r ei nf or cPAGGSHORE 3HPES Ve adid ns- Bherdharati e FBIPR Atk ARLEASIC®Eapabl e
of accurately polishing a hard materi al) has been not known hitherto. Both
of an ex@éﬂn@ﬁtaﬁéPiﬂ@ﬁgﬁgepﬁ sigait.yanfd b thieghanerieieg h ther gpéraskions a hard
material are required for grindstones, but conventionally known

fi ber-reitteldetie g i nes2oness déenabl ety antd th padud reFditi engf cW&stl y. The
fiber-reinforced grindstone suffers fromthe 31 May 2004 3 follow ng-
probl em the eeneeRehptal dipapad grindstase ihéocoatdmtobugbrashe®eyr ai ns
in the fiber-reinforced grindstone with a polishing property taken into a
serious witews tid tdilremgich igf ndfe i talstontor sa redackiicabnuehe ot her hand,
if an attenpt is made to increase the content of the fiber in the

gri ndstone wi t Rnt kaesrrbrgt handkehhemeoaaeskbriadsd yvkenwnampitiodiscdlor
polishing property is not provided. SUMVARY OF THE | NVENTI ON Accordi ngly,

it is anrebjpdorcdng hespiedenene peinicomrpbrapiog dryarf almrdsiue twiviesh has a
sufficient practical strength, while having an excellent polishing
propertyofwherding ateing obf e essoci led vwexdmphe, priapaaesei sPaglewad. To
achi eve the above object, according to a first aspect and feature of the
present Perdniciadgiont Rerid o gy M dedl- 329 Bbriass verepopedsengesahod for

al um na-based long fiber bound by a matrix resin containing dianond

abr asi ve rghaifes ctilvar @i arinddtandi wirbhda adrest el paisndpger af eiddédosn t he
surface of the bound fiber. According to a second aspect and feature of the
present cardndieohiben, addiatrbon fbbehe § isidt cheatireidehiladr asi berios f or ned
into a flat plate-shape) and the di anond abrasive grain layer is provided
at | east fohearandar adgfurdppositber surftates loo 4 hec bosued ihifters JApeoedieng to a
third aspect and feature of the present invention, in addition to the
second f @attend, Arrd iadwtaisivela sdfoperdNpntd -&2BFat yhadt ea shepkedardert he
di,anond abrasive grain |ayer is provided on opposite surfaces of the bound
fiber. reinforcing a material with a long fiber is also conventionally

known. A grindstone, which comprises three components: a
reinforcing fiber, abrasive grains and a matrix resin and which
is capable of accurately polishing a hard material, has been
not known hitherto. Both of an excellent polishing property
and a high strength for polishing a hard material are reguired
for grindstones, but conventicnally known fiber-reinforced
grindstones do not meet this requirement sufficiently.

The fiber-reinforced grindstone suffers from the



31 May 2004 4 According to a fourth aspect and feature of the present

I nvention, in addition to the second feature, the alum na-based | ong fi ber
is wound helically at an intersection angle of 6 to 30~ ar ctinMay 20
cylindrical nenber) and cut open in an,axial direction of the cylindrical
menber into a sheet, the side perpendicular to the cutting-open direction
bei ng defined as a polishing end face. According to a fifth aspect and
feature of the present invention) in - addition to the second feature, the

abr asi ve 4_s f QJ: i fl |.at.e _havin t hi ckness in_.a range of 0.45
fo 17 mEc AT RO B 8 aR et §hela fh EBF R Res e GRRTEY
inventio%k g I%Qdkilion t.o the fgrs%.gr secong feature, brasive,g ai ns
forming thedirafdnG P& & gFaen EB§Er T8-B0K5E4d8d 1P SERE ML X 2r esi n
Accordin%oéo %3seventh aﬁgpct and, feature of the present inventgﬁg, i n
addi ti onFPo R AG PEPPEF teeE8KE™ SREArR SRRV oftBht ¥ Ef& ededord
abrasi ve grains excluding the dianond abrasive grains in _the abrasive grain
| ayer is Y FIrRAGEOor 35 FePsand wePghtreacEBedi R§nfo &d aPgRtAeRBSect and
feature qQf the present invention, in addition to the first or second
feature, ffi FARENES BICHIRSAITA FRATESEdOFoRe f§ 1R T dife the BFVREFEaRENt S
having a flat cross-sectional shape. According to a ninth aspect_ and
feature Of U $HFEIBRTLN t3KaminNDDOS ST jaNehi 6N 2 RTAGHEF2} BALESPERE ei ghth
feature, the ratio of a long axis to a short axis of the cross-sectional
shape i sPERPEIAnge M PFided.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide an abrasive which has a sufficient practical strength,
whilehavinganexcellenﬁpolishingproperty,whereintheproblem
associated with the pricr art is solved.

To achieve the above object, according to a first aspect
and feature of the present invention, there is provided an
abrasiveéomprisinganalumina-basedlongfiberboundbyanwtrix
resincontainingdiamon&abrasivegrainstherein,andfidiaménd
abrasive grain layver formed on the surface of the bound fiber.

‘According to a second aspect and feature of the present
invention, in addition to the first feature, the abrasive is
formed into a flat plate-shape, and the diamond abrasive grain
laver is provided at least on any one of opposite surfaces of
the bound fiber.

According to a third aspect and feature of the present
invention, in addition to the second feature, the abrasive is
formed into a flat plate-shape, and the diamond abrasive grain

layer is provided on opposite surfaces of the bound fiber.



According to a tenth aspect and feature of the present invention, in
addition to the first or second feature) the abrasive has a flexural
strength of 500 Mpa or nore and a flexural elastic nodul us @é‘ or
nore under application of a load in a direction perpendicular to the

| engt hwi se direction of the alum na-ba%ed long fiber. To produce the

abrasi ve according to the present invention, the alum na-based fiber, the
di anond abrasive grains and the matrix resin are used as necessary
conponents, and the al um na-based fiber and the dianond abrasive grains are
first arrangedASFoF i itCuRafourshrappeel sndtfedtnhe fakhgspreserteri al )
wher eby the produced abrasive exhibits an excellent polishing property and
has an eﬁﬁéfﬂ?brdl‘%}’f:réﬁgaéﬁﬂlmlh tar thegevomdsiedtuhe. dhmihambasgedafsiager and
t he di anond abrasive grains ensures that an anount of abrasive grains
necessar y ovid fddfexf ipcvewnd frl poad L XY si g anterkecahobeahaterpbréatted

w thout a reduction in strength of the abrasive. Further) a higher strength
of the atﬁroasancelmiamcbemahueﬁedndmbwlagdtchnEt dpdr i 6 dnadx 24 VAL Backased | ong
fiber as a reinforcing fiber. Thus, the abrasive according to the present

i nvent i orbfcaneb@yy§ﬁér§9&‘ﬂt}mrybéprlxﬁc{ ngﬁle@e' | S @Qd@nﬂei‘pfahﬁhél&l@}l i shing
- of even a hard material such as a highly hard steel having a Rockwel

har dness {HRGL Ofit £OnQl o PBE & A & S rBteqrngddQ§ deal Agya po%lls'}ﬁw@% s

havi ng a hi gher hardness, and further utillzed for polishing a very fine
portion @iz & small-area portion such as a groove and a corner of a nold for
arib and a boss .- Further) the abrasive has an excellent accurate

pol  shi ng_br oParish ANt SUSh o2 k0 B Ll 0BRY, LRk 2 AT baggpqughness

Raofarmdnaeofasmter har I'I"o i's equal

| ess usual]ye,f r achi d Y, hqhte TAI LED
DESCRI PTI O\IeG:t%'Ede#E q%\/ﬁﬁl??a%%‘?hggf? g S%gée%élfnét e %b%&a égq%g(:l(?r%dl ng to
the pres i,0Qi |Lo I fd ankon
fiber,: a%s%ltrlniécﬁl)%%téar |§%£Fa%fe%%%%§%§dl | Eggagg ﬁg\l\/\% agosrﬁaveé) i ongl I sasa
rei nf ormt%gfl Iam HOWever "any of the known fibers is used in the abrasive,

a problem of slipping of the abrasive on a surface to be polished is

encount er ed, am%aa%%lng to'a sixth aspect and feature of the present

invention, in.addiﬁion to the first or second featuré, abrasive
grains forming the diamﬁﬁd abrasive grain layer are embedded
in the matrix resin.

Accordiﬁg to a seven;h aspect and feature of the present
invention,inadditionﬁothefirstorsecondfeature,thecontent
of the diamond abrasive grains excluding the diamond abrasive
grains in the abrasive grain layer is in a range of 3 to 15 %
by weight.

According to an eighth aspect and feature of the present
invention, in addition to the first or second feature, filaments
of the alumina-based long fiber are mainly filaments having a
flat cross-sectional shape.

According to a ninth aspect and feature of the present



al um na-based fiber is nost suitable for polishing a work, because it is
considered that the | eading end of the al um na-based fi ber 48@%%9{; ally
crushed during polishing. D anond abrasive grai nsconmerci al 1y | e and
having a mesh size in a range of aboutg100 to 1, 000 are nost preferably
used in the abrasive according to the present invention, but the abrasive
grains are not limted to them Preferred exanples of the matrix resin for
bi ndi ng the al um na-based fiber and the abrasive grains according to the
present iipedHd 0bh ar ey thE(MOSE NG LY Q) n r8sl phenol
res_i n, a polyimde resin, _la pol ymal g{m dlg‘ﬁ}%}sji%n aacz’lnrae' %%%¢t§g$0?f %

unsat ur ateth POl YESURS J @3dEaRG e ¢ ik Ihe sf-%%tcg;ri%ngl tsrﬂea.gﬁeb&%slﬁn:

according to the present invention is in that the distributfi

reinforcip | her rasive grains formng the abrasive is such that
t he cont_en%%‘#é)efeh%@gg?%g%\’/gpg?ai ns is higher in the outer surface than in

the interior of, t brasi ve. Nanely, the ensuring of the polishin
property and thAec%%a%ﬂgcgﬁo & rtgﬁg?’h%\ﬁ‘ﬁefﬁ' aPg ifﬁf"gl’fd'f?do y “eRe PpFE

i nvention j chi eved b Lhtaining._a good attack of {he abrasive grain

| ayer on%%‘éen%u]toenr_’ shl?f%%g?%boﬁ WBr %hfn%ql?f% ot p%?‘?%‘?ﬁa ngeﬁFBﬁErt)FhaFnd a
strength provi.ded. b tPf al um na-basedq fibher in the interior of the

abrasi ve.” Spect 11 %3¥Iay, EHU BB SNFE IR BF iPH0 ¥R2 P5rRREe AEL BLAAFNE 2N nto a

flat plate havin t.hi ckne f about 0.45 to 1.2 mmand a w dth of_ about
3 10 b0 M AR SAa S ALPRE; 96 HREE 19Ee A ARl AR P of de4%ast

any one q_fn gpdp.osite. surfaces qf the flat plate, g’referabI¥ on both_of the

opposi t e BUP FHEEE M1 PREE RISV ATt AEPEEEEd SR BeFeFE1PR 2héH%r m of

-~ asheet provi.ded.b i ndi n fi ber bundle of long filaments heli tally at
an inter s?é’é“ﬂld’r?'ﬁ‘%ﬁe\ég gforﬁigtfgl%r' around a cylindrical nenber (i.e., at an

angle of 3 to #% vm'c#]h resge%t tQ a circunferential direction of the

cylindrical medBRIHHF ThHEE ARG AEAY SRRTRF $1 DR F O LReR e BPehI PHeRR 1850 al

di recti on of the.c Iibndri C%L nenber-. The side of the fiber bundle

per pendi ISR 8 e FARES g PETen tier SiAMERY &PAaFiYEdIZ8 iaSpaPts ity face.

Thus, an_ahrasive, i.n which no | ayer rel ease cannot be caused,
o - mAatrix resin are used as necessary conponents, and the

- alumipa-baéed fiber and the diamond abrasive grains are first
arraﬁged in a ﬁértiéular'distribﬁted gstate in the abrasive
material, whereby the produced abrasive exhibits an excellent
ﬁqlishing property and .has an enhanced strength. Sﬁch
arranggments_of the alumina-based fiber and the diamond
abrasive grainé ensures that an amount of abrasive grains
necessaryand sufficient forpolishingaworkcanbe incorporated
without a reduction in strength of the abrasive. Further, a
higher strength ¢f the abrasive can be achieved by using the
particular alumina-based long fiber as a reinforcing fiber.

Thus,theabrasiveaccordiﬁgtx:thepresentinventioncan
be used commonly for a rough-polishing and a finish-polishing
of even a hard material such as a highly hard steel having a

Rockwell hardness (HRC) of 50 or more and a sintered hard alloy



31 May 2004 s can be fornmed. It is preferable that a fiber bundle of 300 to
3,000 filanents each having 0.06 to 2.5 TER is used as the bundl e of |ong
filaments. The sheet is forned into a rounded rod havi ng a i Matd04f 1 to
6 mMm or a rod having any dianeter and_,any sectional shape, and the di anond
abrasive grain layer is provided on th8 entire peri pheral surface of the
rod. In this case, a rod-shaped abrasive can be produced easily by w nding
the UD sheet about an axis provided by the side in a direction of the
fiber. | ny. of the.cases, the dianp abrasive .grain layer is formed by
appl yi ngrholalava-‘%/‘rptﬁ?d"l glblrga{’salrvgxa&rdéﬁehgss't 5’14:%”5%08"&%1‘[2??@ g5 Fadede ST x
resin which hasgbeen formed into a predeterm ned shape and which is in an
uncured <t ateY dnd gt £presiidrd BF ©eh @A dPR 1SV hdtSerd AT FF i t he
outer periphery in this state to formthe material into a final shape)
whil e sq ‘?r%’rt“ﬁé' QbAFIeLd FREr? X PRt haiRPthe FnESHESr. tHREST3SHe /i anond
- abrasive grains formng the dianond grain |ayer can be enbedded into the
matri x r é9H%P PHE At ERORE AbT Rk PELIEALAS BRAP P LABBAYEH 2ROLAEDL TN t he
matrix resin, ,or may be enbedded in the matrix resin, so that their heads
may be sl qﬁ?”pfge%}éﬁtéﬁu’bﬁa‘fﬁéogﬁf“f‘ééé R of Rl PRl edst § integad
preferably that the entire di anond abrasive grain |layer is occupied
subst ant if#4dy adileol .t WBidhaherefiwbdt 4si Ve SgHmi ows e By usneildi mgqulie egbr asi ve
grain layer in the above nmanner, 31 May 2004

can be achieved easily in a short time.

DETAIL.ED DESCRI?TION OF;"THE INVENTION

The fiber used in the abrasive according to the present
-inventionisanalumina;based1ongfiber. Aglass fiber, acarbon
fiber, a siliéon carbide fiber and the 1like are known
conventionallyasareinforcing fiber. However, anyof theknown
'fibers is used in the abrésive, a problem éf slipping of the
abrasive on a sﬁfface'to be polished is encountered, and the
alumina-based'fiber is most suitable for polishing a work,
'becauseitisconsidéfédthattheleadingendoﬁthealumina—based
fiber is sequentially crushed during polishing.

Diamondabrasivegrainscommerciallyavailableandhéving
a mesh size in a range of abo_ut 100 to 1,000 are most preferably
used in the abrasive according to the present invention, but
the abrasive grains are not limited to them.

Preferred examples of the matrix resin for binding the
alumina-based fiber and the abrasive grains according to the
presentinventionarethermosettingresinssuchasanepoxyresin,

a phenol resin, a polyimide resin, a polymaleimide resin, an



9 the content of the abrasive grains in the outer surface of the layer is
hi gher than that in the interior of the |ayer, whereby the:follshln
property of the abrasive for a work made of a hard nateri al

enhanced. On the other hand, in order to provide a practical strength
necessary for a polishing operation) it is required that the content of the
abrasive grains in the interior is lower than that in the outer surface.
Specifically, it is preferable that the content of the abrasive grains in
the interior excluding the abrasive grain |ayer is equal to or smaller than
15 % by WeF§ARrate&dpPOMYES t@ T Frasidy andhdre sk¥kmgth, it is preferable that
the content of the abrasive grains is equal to or snaller than 10 % by

wei ght. The cofibéntiegftumiee <forbloe vebgraing eecoidingt ¢d ofhefpraeeabrasive
according to the present invention is as nentioned above, but it is

pref er abRe8veRat ophés conttéystt theadlsthebabiesiok tgnearﬁsnlfnrt:hegabnhslrve is
in arange of 7 to 20 % by weight. If the content of all the abrasive

grai ns i Anghthahrbsivbvaczorthng eonine freséntasimeentsi enchstbgbakbheo or
smal | er than 20 % by wei ght, the abrasive has a satisfactory polishing
propertycorhensf ofefhetahsambtre repined « dtghtere iabthei vetgrasusfarce
contained in an anount |arger.than 20 % by wei ght and noreover, the

st rengt hthenr exlucted iarte rtilke: ednshapibhoms Dfet heVaalmlasi el snbhastegedf On the
other hand, if the content of ‘all the abrasive grains in the abrasive is
smal | er thanprdl%shyngeipgiapertdye guod it9e ngrgproipes Y ys of eridieh alit Ashveres
basically insufficient. It is of course preferable that the al um na-based
fiber =~ 3fttkhjied0Dd tbeusedsentt hevpnesent isnzehievadhag meimyghenisgrengt h.
The al unm na-based short fiber and the al um na-based brittle long fiber at

t he begi angogd of t desieladpirbet aboawénei gnaihyl dwwe e t@rsblheest senfébeof

about 100 kg/mm2 at the nobst, but as a result of the inprovenent advanced

t hereaft ép,a awrdd anidna-tiagedoflilb@hnkaprageatiearsd laessteegghhpoovifedor der

of 15D to 200 kg/ mm- can be produced. It is preferable that the tensile

st rengt hbandheheltendsial-&aeledstfiid evodi U eofid theriad tind haetbasask-d ohge f i ber
used in the present invention are equal to or larger than 1.8 Gpa (about
180 kg/ M) anspeqiiflchovgr, drodgeasinamat®Q i@uai § aboned]&d t exdmpPe)

. respectively. The strength of the alumna fiber is not necessarily higher
‘than thatnob &helearbpatéi heving thehlitkeesasodessoibed. above. 1 Thengf ore,
even if ‘an al uni na-based fiber having a high strength is used in order to
enhance &he stwielwdi lbfodbeugri ndszenam, tdwed siHeddbhohdsanrhiiire. gderef ore,
as a result of zeal ous studies, the present invehtors have found that if an
- al um-na- baged i&beroeod®dd i oh Nk flendt fanyawart sfWebpbsiBentyrhavesacf| at
cross-sectional shape is used, the strength of a grindstone is further
enhancedthenfbibeplamedspreferabpyebarabtr thathé heppos eé CEPSSc8€Cct i onal
shape.of the filanments of the alum na-based fiber used in the present
invention is mahntyi#ledseatdres dinadidd Has«d riiider isPant kRel asraxappl es of
.the flat shapes are an elliptic shape, a cocoon shape, a rain drop-shape
and the &ikpeeangrbhegedsbapesnanygexi Sibeh HONdlBasf olowd £ EdmeftEanents
rounded in section nay also exist in conmbination with 31 May 2004 11 the
filament fehayhngySuchn $AaRESL R dnd 5 BERTES 36 g:bbak SHpMy A4t AoRAL S
rounded in section exist in a smal anount. For exanple,” It Is preferable
that the content of the filanments rounded in segtion_is equal to or snaller
than 20 98%RE%note Pref Fabify, 22gHaI o dr *8neld et TanT $OPE Ef T112t he
filaments, as viewed in the photograph of the cross section of the pressed
product . CFFCP§f9FéﬂéPéMd§RQﬁﬂlqmefm@ﬂquﬁniwimemambsrﬂ@mﬁ@#ﬁ#%nQX|s of

the flat shape is in a range of 1.3 to 1.8.
the wound fiber bundle open in an axial direction of the

cylindrical member. The side of the fiber bundle perpendicular
to the cutting-open direction is defined as a polishing face.

Thus, an abrasive, in which no layer release cannot be caused,



The reason why the strength of the grindstone is enhanced by use of the

fi ber having such a flat cross-sectional shape is believed to be as

foll ows: The area of adhesion of filanents w th adj oi ning 31 MayR094and

wi th abrasive grains through the matrix resin is increased, and when the
pressed product is broken) a phenonenon of w thdrawal of the fiber fromthe
matrix resin is difficult to occur. Because the abrasive according to the
present invention is used for polishing a hard material) it is preferable
for practical _u that the particular strength is such that the flexura
strengthEF§ é&ugﬁrpg%dr | arger than 500 Mpa, and the flexural elastic

dul i |t I th 50 I t | j m nat f
of damage of TRE 38r FESEIM L TE5 r® Sbr UPBe> SR R Pestr a1 St Tengt ABn the
d f .800 [ ired. |f th b Lve, i h t
oo o anBE e Bl AU ey Alo LI BoutRN S ASE LD o B BLESET.
havi ng a tensihg strength equal to or larger than 1.8 Gpa and a tensile

31 May 20829 $i¢RFERtS npdulus equal to or larger than 180 Gpa, a strength
of such a value. can be obtained. . In addition_ to %H , 1.Lf an al um na- based
fiber bundle foRReHSREFHT L8RS ARCAI § IRRAYRF & Eﬁvépgsé- t¥PEbRAl shape
is used, an_abrasive having a_higher strength can be produced. |t is nore
preferabP& if tPhE FRexBF af €7 RYhnP s2RYudt 2TRESF 324 gAY tFART1°BBS Mpa.
EXAMPLES Exanpl es of the present invention wi |l now be described. Exanple 1
An al uni fB2B&s e fi Hie BERARS 6P rESiIPG0IRBADBI 1INt PERYH 488V PREBS. 6 TEX
was used as a reinforcing material for a grindstone to be formed. The fiber
~ bundl e c6ﬁﬁﬂF§e@eBSP@F5?%w@%ﬂﬁﬁQﬁ oA Ade &R 15 % by wei ght of Si OZ and had

a.diameter of 10 |am an average tensile strengthof 2. 5 Gpa and an average
tensile el asti énrfgtid @ase. a rod-shaped abrasive can be produced easily

by winding the.-UD sheet .about an axis provided by the side in
a direction of the f.iber.

In any of_ the___'cases., the diamond abrasive grain layer is
formed by .applying diamond' abrasive grains to the sur.face of
the _é.brasive matrix resiﬁ which has been. formed into a
predetermined shapeandwhich is inanuncuredstate, and applying
a pressure to the r.es.ulting material frém the outer periphery
_in this state to form the maﬁerial into a final shape, while
sciteezing the'surplus. matrix resin i;n the interior. Thus, the
diamond: abra.siv_e grains fo_fming the diamond grain layer can be
embedded into the matrix resin. The diamond abrasive grains
may be embedded entirély in the matrix resin, or may be embedded
in the matrix resin, o that their heads may be slightly peeped
out of the surface of the matrix resin.

It is preferably that the entire diamond abrasive grain
layerisoccupiedsubstantiallywiththediamondabrasivegrains.

By providing the abrasive grain layer in the above manner,



of 220 Gpa. A fiber bundle nmade by softly tying up the al um na-based
fil.aments by an epoxy resin-based tying-up agent iin an amunt, of qfiw‘r)/o per
the filanents) was delivered froma bobbin and passed thrOL?&hM&‘Y@ y of
artificial abrasive dianond grains (KI\/&;OB made by Matsunoto Yusi, Co-)
having a nesh size of 400 in water (which had a concentration of grains
equal to 20 % by weight and which was constantly agitated)) whereby
abrasive grains were adhered to the fiber bundle. Then, the resulting fiber
bundl e hel i cal,l round a rotary.,drumto a w ndi wi df h of 350
nmm at a\rll\@zlr?g gﬂg n§~°wi ]Fﬁgra}srpaesc’tvet grglé’is)rléﬁnjf:g]?e%ﬁ%*' Edi’?%g"t?cﬁft ahNE at an
angl e of .i_ntersecti gn_ of 31. May. 2004 13 filanments equal to 10~ and dried
suffi ci er%talyfrt 5° rEHEYRT WA %hgﬁb’srécf&@mlpﬁeré"rreg%nt}b%ﬁ‘&yﬁrt'i ng&? rising
100 parts.h i ght _of an epoxy resin (Epikote 829 made by Yuka Shel |
Epoxy - conR PSSR a i ReERE ot ERb T AR 14 o e THnBe fp = Bede and
30 parts bl{ wel %ht of acetone was apEI ied.in a hand laying-up manner to the
fiber bufGI-EY *ArdCIRE S BRUARFRY: f i BeFPB RIS RaBYariteardRd QUPTINVIRG a
rotational axis. of the rotary drum thereby producing adi anond .

gr ai n- cofit BirﬁFﬁ@Célluﬁitﬁéﬁlgéile&ef:ieﬁélarb’r épred BRLEFNARTI AGHASIEPE 0f 8310 nm
X 350 mm, This sheet was heated and _pre cured at 115 C for 15 m nutes and

t hen, thé SR diehbRat dbeanient af fhoddrea sigre akpéasdM e RRLEFROSI te
surfaces of the sheet) until the ground was hidden visually. Thereafter, a
rel easi ngSpAPERTWAR2PI Bl bht'd ¢ e tsesuHafeng ERecdifdwsAd Ygr ditnd st her eon
and was pressed softly with an iron, whereby the abrasive grains were
fixed. TRE&SfRF&PIEdREBR 8 IFeat afdse § sheat asricksera i 1S & ipiles snfREROHE,
whereby the surplus resin was squeezed out, until the thickness of the
sheet re&¥Réddingnth¥heipras hige chessin lay arcdsetquall tucsd sae 116aCthen 2
hours under a pressure. As a result, the dianond abrasive grains were
enbedded1®i EhPH ¥Réghé&si nToThropide ea shapbleprbigberpsbvededhi nithdsabove
manner was cut with a dianmond disk cutter to provide a flat plate-shaped
stick asPamrfgppidievEhpsivihg condieitth off the abrasivergpains il0Gaualatd a

thi ckness of 1 mm This sanple was sintered at 650C in the air, and the
cont ent ©r3$mERy e200ham df0 theéy esiightas neasured quantitatively. Then, the
sanpl e was calcined at 1) 200C to burn the dianond, and the content of the
di amond was nef@bgreeneerntdd shevabyas e grssing ighohed ntteniehe fenher e
content of the dianond was approximately 14.4 % by weight. In addition, the
di anond 8PARAIVEATCOTA e ttiifeapee SRt Lovensd cands eRaen tivnahaboveas
calcined likew se) and the content of the dianond abrasive grains in the
i'nteri orbhayet 1ReRrAbasabed Hiak sbecontemt o icohlithedbaasbaiengradng % by
wei ght. This abrasive had an average flexural strength of 810 Mua, and an
average ftRekbeapbeprasvecipotinl ystaotogeGia.toTiRd dbbaswedohds affathed to a
vi brating tool (Turbolapswing TLS-07 made by UHT, Co. ) and vibrated at 17,
000 reci pPBE&RILOAS/ ALh bBheanbupeipeegsainst bnpohe¢skbamsilecerrerding
di.scharge- machi ned surface (having an HRC hardness of 57 and a surface
roughnes§°RANEqRERSEB tabBUEn2iBnuUAF 6fUSKDER1oTwWARRRlappERRNg28 kok# of 250
g to the electric discharge-nmachined surface. As a result, the surface
roughnes¥eRahss  the absasdive diasc pargpe irsfotd oty ser ¥ beleingaphedeabput 0.5
um Exanple 2 An alum na-based fiber bundle of 1) 00d flat nonofil anents
each havfhgrefeseTEX twiss uset asgaireéntbaci mpenmtberasdlvd ograims i adst one to
be formed. The fiber bundle conprised 85 % by wei ght of A1203 and 15 % by
wei ght ofoBt@inedntn lrad amouatel ageeditdret €0 dfby Feligym detienat @aedefrom a
specific gravity of 3.2 and the TEX) an average tensile strength of 2.5 (a
det er mi ntHefsonength is reduced and the consumption of the abrasive is

hastened. On the other hand, if the content of all the abrasgsive
grains inthe abrasive issmaller than7 % by weight, thepolishing
property of the abrasive is basically insufficient.

It is of course preferable that the alumina-based fiber



31 May 2004 15 the dianeter, and an average tensile elastic nodul us of 220
Goa. determ ned fromthe dianeter. The filanment had a cross- sectl orb%énshape
mainly |ike a cocoon, as viewed in a sectional photograph th d the
ratio of a long axis to a short axis of the shape was mai nIy about 1 . 5.
Fil aments having a rounded section werld |ittle observed. A pr epreg sheet
was produced in the same manner as in Exanple 1 fromthe al um na-based

fi ber bundle. This sheet was treated in the same manner as in Exanple 1 to
fix the dianond abrasive grains, and was then heated and pressed under a
pressur e USEfe ptatées passdnsr omrcen'pIW| Hded ian hiwheboveramandr. waheut
with a dianmond disk cutter to provide a flat plate-shaped stick as an

abr asi ve aaviimg dad el Fhafr 1 E ihgr ardendteh adfumi@@ -fnmsadd bar itttilek dessy of 1
mm The entire content of the dianond in the abrasive was 11 . 5 % by

wei ght, dhidathe torterteanint treg doAndadeabpasnvecgnaensibnailie ivatver real

| ayer was 8.3 % by weight. This abrasive had an average flexural strength
of 1020 Memsididsameagehage abloextul ab e} Asid £t ndcuhas t ofowts aGpa reEA ¢
abrasive was subjected to a polishing test simlar to that in Exanple 1.
The resuldf shewednjhateridret advhace d tugheesse Ra aafa Bunli X- heasled He4 um
The abrasive was al so used to carry out a polishing test for 1D m nutes

under a \Hdiriaid antenBditi PtréwstR owrtharedaecef on 15 nteer edohrg dmaf lcayn (V- 30
havi ng HRA of 89.0 and a surface 31 May 2004 16 roughness Ra equal to 1.1

| am The meesitlddisdwved zithak bherevabace thatghnesseRaiak tshe oneidh ra@ﬁiZhEd
0. 2 Nm Exanple 3
the tensile elastic modulus of the alumina-based long fiber used
in the present invention are equal to or larger than 1.8 Gpa
(about 180 kg/mm?} and egual to or larger than 180 Gpa {about
180 ton/mm?), respectively.

The strength of thealumina fiber isnotnecessarily higher
than .that'of the_ carbon fiber or the like, as described above.
Therefore, even if an alumina-based fiber having a high st.rength
is used in order to enhance the strength of a grindstone, the

_ strength hasalimit. ‘Therefore, asaresultof zealous studies,
the present 'inventérs_have found that if an alumina-based fiber
‘ 'ComPIiSiné flat filaments. which mainly have a  flat
crbss-sectional.shapé is used, the strength of a grindstone is
further enhanced. In other words, it is preferable that the
normal cross-sectional shape of the filaments of the
alumina-based fiber used in the present invention ismainly filat
rather than truly circular. Particular examples of the flat
shapes are an elliptic shape, a cocoon shape, a rain drop-shape

and the 1like, and these shapes may exist in combination of them.

Filaments rounded in section may also exist in combination with



I'n winding the alum na-based fiber bundle having the dianond abrasive
grains around the rotary drumas in Exanple 2) the fiber bundl e was wound
in parallel by turns corresponding to only one |ayer, so tr?a"tMﬁb’Q(ﬁQﬁ was
created between adjacent turns of the fiber bundle. The wound fiber bundle
was dried to renove water and then, aldesin conposition simlar to that in
Exanple 1 was applied and dried and then cut open to produce a so-called UD
sheet. The sheet was precured at 115C for 15 m nutes and then cut through a
di stance of 100 mmin a |lengthwi se direction of the fiber and through a

di st ance tafe 20l amenhsaadiirersuoh gependbonl At itsoptbéerabée. tikhe suedul ting
sheet was wound in a sushi-wound manner in parallel to the f fiber to

provi de &iflaemechad rechndead tirersedtiion resistded or @d swed Ired la@ebuort .Si Fiolrar

di anond abrasive grains laid on a base, whereby the dianond abrasi ve grains
wer e applexechplie t He iy fmecef ©fai et deder odntdhe dEarnedigtamestappl i ed
to the surface were fixed by heating the resin conposition and then, the
rounded retofded 1@ tshe tdicaimdnd egfuidiinsof okl ¥edltlker ehanwa® Br asdedoard cured
by heating in a rubber press process to produce a rounded rod-shaped

abr asi ve phafdiara yWi ageber coforalBadl 13 rmhadhes enbEr£l T aMent 1afnehlte , di anond
in the abrasive was 13 . B ~ 31 May 2004 17 by weight, and the content of
t he di amardviewbheih ey b%tlog)fabhw@s thlk 2r%skyswet@bh. o T capirasised had an
average flexural strength of 850 Mpa and an average flexural elastic
modul us @frcBhdga. The abrasive was attached to a rotating tool and rotated
at 30,000 RPMto carry out the polishing of an electric discharge-nachined

surface (havingransH¥e har4pesSiis 2hle PEtSKLAL Syl a%ib0cd haknbr tExanpl e

1. As aresult, it was confirmed that this abrasive was particularly

sui t abl e shars td¥e i ti e potdsding of 2 vhekenbkyirough sugface portion. As
a result of the polishing for 10 m nutes, the surface roughness Ra of the

surface of themwQrkesgaghagd, %lmu;tpezgkﬁraf thdlg Miya 2004e 1& Lh¥EAE S
CLAhVIED IS 1. An abrasive conprising an alum na-based | ong fiber bound by

a matrixgyesisk %Q”E%bnE@%eQ'ﬁEQ@anQhéﬁlaefQE%'B§o%@e%3b@aoﬂad g hdipanond
abrasive grain layer fornmed on the surface of the bound fiber, wherein said

abrasi ve 1'991:5@5@9@61'195 Befa Il 1NALe- BhaRere 20¢ sahdsdbarNdiabrasicee gxain
| ayer is provided at |east on any one of opposite surfaces of said bound

fiber. 2.,;oaaBbasite 2¢90hdhRe LRACKEEN dbr WIEFEidy 53 ¢l tAVAYN @hieS
formed into a flat plate shape, and said dianond abrasive grain |ayer is

- provi ded it rQRPPSE L £ 18U ACAS &, dRathenbonwgrbEbel prdauit adbaskea,
accordin, to claim|, wherein said alununa-based | ong fiber is wound

helical | y %‘he@a'&nﬂe@ﬁo@{ %QcthHdi!QQEQ 8t 6né or e Artnd t@ze@)ﬁ'alt&qlﬁd gal ipenber,
and cut
' is dlfflcult-to;occur.

Because the abrasive accordihg to the present invention
is used for poliéﬁing a ﬁard matefial, it is preferable for
pracﬁical usé that the particular strength is_such that the
flexural strengthlis equal to or larger thaﬁ 500 Mpa, and the
flexural elastic modulus is equal to or larger than 50 Gpa. In
order to éliminate the fear of damage of the abrasive which is
inservice, aflexural strengthontheorderof 800Mpaisreguired.
If the abrasive according to the present invention is formed

into a layer structure, using an alumina-based fiber having a

tensile strength equal to or larger than 1.8 Gpa and a tensile



open in an axial direction of said cylindrical nenber into a sheet, the
side perpendicular to the cutting-open dir ection being deflned as
polishing end face. 15 4. An abrasive according to claim1, \Mﬂﬁ%ﬂqpﬁnud
abrasive is fornmed into a flat plate haV|ng a thickness in a range of 0.45
to |.2nnn: An abrasive according to clldim 1, wherein _abrasive grains
forming said di anond abrasive grain | ayer are enbedded in said matrix
resin. 6. An abrasive according to claim1, wherein,the content of the

di anond abrasive 20 wi ns excluding the di anond abrasive grains in said

abr asi ve &34t 9 BPEH 1S pAvAl rEh F dRTFTo R8T, O ERYhtE SET AT tdbPasi ve
according to claiml1l, wherein the filanents of said al um na-based | ong
fiber ar 84ed it yvﬂ‘ll‘anﬁﬁfls beavibig ingd at Er odddisbéphronsl BHape. 16 amn
abrasive according to 7, wherein the ratio of a long axis to a short a~:is
of the 23largss- quorfalbegh@p@dﬁ@ feraedandefol ameBtsompigly. hamangbr asi ve
according to claim1l, wherein said abrasive has a flexural ~strengtli of 500
Mpa or mor &l aing ra skl-segtalonallashape isdides. of B Foavohamdng ahdeher
application of a load in a direction perpendicular to the | engthw se

di r ecti o tefengdindcah dre paeBucedd | Dn isfidee preMarHblNPr /IR K Pxaxaly

@ NP=/ N=/ Nl NP/ NP#] / NP/ N, P/ NP / N4/ NP@ / N3J7] "~ _ijtM +Aij | zupi d_ZU] ca] ca]ca] c
a strength is eqgual to or larger than 1,000 Mpa.

Ul c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca
] cha] chaFEaMrPalESal [ mo

{"\ 4EHWDI ehZf hczupkf a\ W ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] c*a] cMa] c” &xeapdalscai ct « prezlend] ¢aleakdahcel th!mcZogeElkeakibridd _Z] | c]c
ajica) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]calc
a] ca] ca] éxeogjl@alical cal *nmy{ 'IM!!3"p""" +#[ ##S@BWSSS7 YYDV 98BN

& &&' | wmhc”Y]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]calca
']ca]ca]ca]ca]ckma&ﬂmxﬂma@£9¢¢&h¢a$thﬁnaléBf1_OOQ@tymﬁHWhmentseach

*LxFx 484+ +~+++,C,,,, | -

-} xs ni d_BlafMijnead ca]ma]xtaee] ﬁa]ada]sca]r@ahdfa]rea]n@aﬁanae}:cﬂ]rabted gajodktahea] ca] ca
] ca] ca] ca] ca] ca] ca]ca]ca]ca]jca]ca]cal;--+.i..# //0@00003(4i 444
567788D8ER89be ;formed.  The fiber bundle comprised 85 % by weight of 21,0,
?=K=N==} xsni d_Z]]]]ca] ca] ca]ca] ca] ca]ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] calner] sal s2lwa] S a3l §%§§h@aﬂ;£@]a0é5. mePek P 22>n, an average
7u9@zKAxAAA4ByBBBGCBCECCCC< DDDD2E|wwnhcAY]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

i I 2BEwE
LEoF PFo G T T B RS OB AR AV Se o TTTT oog ) eapearca cal ca

] ca] ca] calscad £ @g]aca] ] @@L@@l %m]eca&ga;c al &8¢ ]e%%] cahea] ca] ca
] cal IVXWWW\s XXX=YdYYYZ' Z*Zl Za\a Yb \br c}xsnic”Y]]]ca]ca]cra

Jca] ca] c%]m}ﬁaal salcA eal sabhakoa) oal 89L§91 IC@J oeleal calsakealgphgaheal cal ca

] ca] ca] ca] ca] ca! ceccc;

ddddHeee Glitf il agghRaNaRSHI i bg éSth }’l}Lfﬁ]é ?lc“al;cammleaak%hcal ca] ca]

cAa]ca]ca]ca]ca]ca]ca]ca]ca]ca cajca]ca cal ca] ca] ca]ca] ca] ca3Ji K-!110%

Clon & (- 10m e ) PR OR ) Bk (ot 109 & (- IO 13 o 100 A7) - M d.
CLON LGNS (o L) oA st e B 0AL0 L0 & 0

S+ ]A c10% 1
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20 % by weight and which was constantly agitated), whereby

ahrasive grains were adhered to the fiber bundle. Then, the

resulting fiber bundle was wound helically around a rotary drum
to a winding width of 350 mm at an angle of 5° with respect to

a circumferential direction and at an angle of intersection of
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C10% Y! 18¥®&meht 8! dQIYB& o 1010%& G}ish1OVEA ¢)ent 19%Xreove water .
“10%& ()-Za?bC  CL0% Ol P" 109%%5& ()- F 10%& ()-\gl0%& ()- P! 1096& ()-! GH

10%4545& ij g %@% () . 0 . . b {aht
7010%&. 85 g%&.y ag glg % 651@1%comprlslng 100 parts by weig

Vove: () .%2‘;@ -ﬁi%%uz‘&?{ KGR ef b b s e mooxy, co),

3 parts by weight of boron triflucride mono-methyl amine and
30 parts by weight of aéetone was applied in a hand laying-up
manner to the fiber bundle, and the resulting fiber bundle was
dried and cut along a rotational axis of the rotary drum, thereby
producing a diamond grain-containing alumina-based fiber
prepreg sheet having a size of 310 mm x 350 mm.

This sheet was heated and precured at 115°C for 15 minutes
and then, the" same diamond abrasive grains were sprinkled onto
the copposite surfaces of the sheet, until the ground was hidden
visually. Thereafter, a releasing paper was placed onto the
shee; ﬁaving the diamond grains thereon and was pressed softly
with an iron, whereby the abrasive grains were fixed. The
thus'-produced sheet was s.ét and pressed in a press machine,
whereby the surp.lu'.s resin was squeezed out, until the thickness
of the sheet ;_eached 1 mm. Then, the sheet was heated and cured
at 160°C for 2 hours under a pressure. As a result, the diamond
abrasive grains were embedded within the resin.

The plate-shaped product provided in the above manner was
cut with a diamond disk cutter to provide a f£lat plate-shaped
stick as an abrasive having a width of 10 mm, a length éf 100

mm and a thickness of 1 mm.

This samplewas sinteredat 650°Cintheair, and the content
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weight. In addition, the diamond grain layer on the surface
was removed and then, the sheét was calcined likewise, and the
content of the diamond abrasive grains in the interior layer
was measured and as aresult, confirmed as being 10.2 % by weight.
This abrasive had aﬁ average flexural strength of 810 Mpa, and
an average flexural elastic modulus of 70 Gpa.
The abrasive was attached to a vibrating tool
"(Turbolapswing TLS-07 made by UHT, Co.) and vibrated at 17,000

reciprocations/min by an air pressure to polish an electric

discharge-machined surface (having an HRC hardness of 57 and
a surface roughness.Ra equal to about 2.5 Hm) of SKD 11, while
applying a load of 250 g to the electric discharge-machined
surface. As a result, the surface roughness Ra of the electric
discharge-machined surface feached;about 0.5 Hm.
Example 2

An alumina-based fiber bundle of 1,000 flat monofilaments
each having 0.25 TEX was used as a reinforcing material for a
grindstone to be formed. The fiber bundle comprised 85 % by
weight of Al;0; and 15 % by weight of Si0;, and had an average
diameter of 10 Hm determined from a specific gravity of 3.2 and

the TEX, an average tensile strength of 2.5 Gpa determined from
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sectional photograph thereof, and the ratio of a long axis to
a short axis of the shape was mainly about 1.5. Filaments having
a rounded section were little observed. A prepreg sheet was
produced in the same manner as in Example 1 from the alumina-based
fiber bundle.

This sheet was treated in the same manner as in Example
1 to fix the diamond abrasive grains, and was then heated and
pressed under a pressure. The plate-shaped product provided
in the above manner was cu.t with a diaﬁond disk cutter to provide
a flat plate-shaped stick as an abrasive having a width of 10
mm, a length of 100 mm and a thickness of 1 mm.

The entire content of thediamond in the abrasivewas 11.5 %

by weight, and the content of the diamond abrasive grains in

the internal layer was 8.3 % by weight. This abrasive had an
average flexural strength of 1020 Mpa, and an average flexural
elastic modulus of 75 Gpa.

The abrasive was subjected.to a polighing test similar

to that in Example 1. The result showed that the surface
roughness Ra of a work reached 0.4 Um,

The abrasive was also used to carry out a polishing test
for 10 minutes under a vibration condition for a work made of

a sintered hard alloy (V-30 having HRA of 89.0 and a surface

& 0)-
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turns of the fiber bundle. The wound fiber bundle was dried
to remove wate; and then, a resin composition similar teo that
in Example 1 was applied and dried and then cut open to produce
2 so-called UD sheet.

The sheet was precured at 115°C for 15 minutes and then
cut through a distance of 100 mm in a lengthwise direction of
the fiber and through a distance of 40 mm in a direction
pefpendicular to the fiber. The resulting sheet was wound in
aéushi-woundmaﬁnerinparélleltothefibértoprovidearounded
rod. Further, this rounded rod was rolled on similar diamond
abrasive grains laid on a base, whereby the diamond abrasive
grains were applied to the surface of the rounded rod. The
diamond grains applied to the surface were fixed by heating the
resin composition and then, the rounded rod having the diamond
grains fixed thereto was pressed and cured by heating in a rubber
bress process to produce a rounded rod-shaped abrasive having
a diameter of about 3 mm.

The entire content of the diamond in the abrasivewas 13.8 %



10WPWP 10VPWP! * | 109APWP& () -! n! 10997& ()-!g YA09%R?& ()-

0L0%& ()-_ - 1t dE]00"10% }109% & ()-10% & ()-|'10% & ().-

11094 & ()-110% & ()-, 109 & () - bJbKoLbMoYb\ br bbC' 10%  10%HeMay 24,

R& ()-#10% R& ()- 10] 10] 10]110% & ()7! 10% & () - rbbceccc; daBbC' 10%6) #10%
R& ()-\y10% R& ()- \ 10% R& ()-!6BZYA0YRRE ()-\ 10% R& ()- #10% R& ()-

. ddddHeeedEbC' 10%@ 10% & ()-@ 10% R& ()- @ 10% R& () - S#10% R&' () - L@0%
R& ()-\ 10% R& ()- eCitffflLggaBbC' 10% 9%40% R& ()- 6¢(#10% R& () - #&C10%

R& () -! 6%@%05%&)%%0%&:5@%5?9% 6L amond in the interior layer
was 10.2 % by.weight. The abrasive had an average flexural
strength of 850 Mpa and an average flexural elastic modulus of
71 Gpa.

The abrasive was attached to a rotating tool and rotated
at 30,000 RPM to earry out the polishing of an electric
discharge-machined surface (having an HRC hardness of 57) of
SKD 1l similar to that in Example 1. Asaresult, itwasconfirmed
that this abrasive was particularly suitable for the initial
polishing of a violently rough surface portion. As a result

of the polishing for 10 minutes, the surface roughness Ra of

the surface of the work reached about 0.7 Hm.
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1. An abrasive comprising an alumina-based leng fiber bound by a matrix resin
containing diamond abrasive grains therein, and a diamond abrasive grain layer

formed on the surface of the bound fiber, wherein said abrasive is formed into a flat

h

plate-shape, and said diamond abrasive grain layer is provided at least on any one

of opposite surfaces of said bound fiber.

An abrasive according to claim 1, wherein said abrasive is formed into a flat plate-

RS

shape, and said diamond abrasive grain layer is provided on opposite surfaces of

10 ‘the bound fiber.
An abrasive according to claim 1, wherein said alumina-based long fiber is wound

LS ]

helically at an intersection angle of 6 to 30° around a cylindrical member, and cut
- open in an axial direction of said cylindrical member into a sheet, the side
pemendicuiar to the cutting-open direction being defined as a polishing end face.
15 4. An abrasive according to claim 1, wherein said abrasive is formed into a flat plate
having a thickness in a range of 0.45 to 1.2mum:

An abrasive according to claim 1, wherein abrasive grains forming said diamond

Ly

abrasive grain layer are embedded in said matrix resin.

6. An abrasive according to claim 1, wherein'_the content of the diamond abrasive

" 20 grains excluding the diamond abrasive grains in said abrasive grain layer is in a

range of 3 to 15% by weight.

7. An abrasive according to claim 1, wherein the filaments of said alumina-based long
fiber are mainly filaments having a flat cross-sectional shape.

§. An abrasive according to 7, wherein the ratio of a long axis to a short axis of the

25 cross-sectional shape isinarange of 1.3 to 1.8,

9, An abrasive according 1o claim 1, wherein said abrasive has a ﬂexurai?strength of
300 Mpa or more and a flexural elastic modulus of 50 Gpa or more under
application of a load in a direction perpendicular to the lengthwise direction of said

"

alumina-based long fiber.



