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powder. and net hod of, producing the sane Description pCT/ U8991(9

Technical Field The present Invention relates to a nmagnetic-abrasive powder
and to a nmethod of producing such a powder. Background A magneti e-abrasive
powder is‘g{,%’%‘égg far magneti c-abrasive machining of parts. in the

magneti c- abr asi V& machi ning the magnetic lo abrasive powderP§EV$HMBtuced
into a magnrtic field and applied to a surface of the powder to be nachi ned
by a nagnetic force solely or with addjsti onal forces. Sone

'magneti c- abrasi ve powders are disclosed for exanple in Bul garian patent

no. 04, 451, 269; Sovi et § ' er i ficates No.. 814700, 799914, 755538,
?37203, 929423, 835643, 8 Sycam of R-IRI0G0b 19 967, and

publications Anzal et al "Fabri mmg?iﬁgitng Pl asma Powder Melting

Met hod. Effect of to") "Journal of Japan Society of powder and

Powder net al | urgy, Vol unme 38, |ssue 4, pages 4T2-476) June 1999; and Anzal,
et al "Magnetic-abrasive Finishing %mrved Surfaces", International

Conf erence on Machining July 22-24, : tional Institute 20 of Standard
Sci ence Technol ogy. The known net hods of manufacturing of the

magnet i C-ah-t aai vle ﬁﬂ%ler I nclude sintering or nelting of m xtures of Fe

wi th abrasi . These nethods are substantially conplicated. They
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existing Z ~ nethods are expensive, they cart snmented only wth
conpl i ci t edardjin prresthodf aradycingguich@dpewdet.ed per sonnel WD 99151693
-2 pisclasure of the.Inyention 0 3 0 C T ?f102 PCTNS99/ 04949 Accordi ngly,
it is an ob?—%%i%ﬂ%e present invention to provide a magnetic-abrasive

powder as vell as a mathagnétic-abedie pevddeisstiRod 1o flaghest dbridive
di sadvantages of the prior art. p5 !n keeping with these objects and with

ot her s whi cmaghining &f pasapdartbat mpgnetl ?9lve gnachiping the ehagnedicent

i nventi r 8s) i il j [ 0 L i ch has
2 mmgnetDc SRR s diEtinth f4HINE ey B3 3Bplgy RENIGHaYE
comngonent : dcim'ﬂsl pmﬂtpmrtxhebmwmlobinﬁdab‘padt\a%?at? fd:e%a solely ?_ewith(‘addi@nabxijde
powder, and,a glue,io whic onpects or nds t two first nentiqne
conponent s fﬁ"?%'o r‘%‘_"&ﬁo’ﬂ’ﬁgp.eﬁq‘ﬁgﬁa,st"ﬁ@?Wﬁi?éﬂtqrge‘ﬁﬁ_ﬁ'&ﬁ@i’ i fg’f &maasqt'%g" powder

| s conposedggigapiahidetb@ndiod 491 J8GSVIE RNEFCLMAICARIENG GH4760,C ar e
glued with oné another. The nmethod i1 n accordance wth the present i1nvention
i ncl udes 157992Phr 265638, 0734203,903P423c 835618nt83 168 Japdnese petendr and

the lik ratd o f e rasiv 0, t._such {.am r bi de
nitri de?gbg %@.@1&;(@8%@%@33 i ?’g uing a@?'cﬁi‘?? io(glﬁgql's g ﬂ%sé%g )
conpo ?ent ; Powdep lnmelﬁsltvg)lvluah??]l Eifgcttdf_de'acnwdnammtﬂm wqcm;ém Wme, ‘the
magneti c 0 conponen abr asi ye copponen r ed w one
anot her . ThengPawdarpletaliiewalime B [5sue 4. Aanes 472,810 upe 9% ABA s, and

rrounds t réd gl @ : renaf i h i
glrjoduged m aﬁﬁfpg %esgLa&(?gir?gg,E’%an t eﬂmg‘gmﬁarﬂm'#g?égygépisgﬁggéégus hi ng
so as to prmtedmtionabGoefearencd padMachiniogdkily 2224, 1803, Natiothat Instititei ze.

20 of Standard Scisnce Technology.

The known methods of manufacturing of the magnetic-abrasive
powder Include sintering or melting of mixtures of Fe with abrasive materials.
These methods are substantially complicated. They require high
temperature and vacuum furnaces and presses. As a result the existing

25 methods are expensive, they can be implemented only with complicated
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equipment, and they require skilled parsonnel.




0 3 ocT zo4Z WD 9915169a PCTNS99/ 04949 -3 When the magneti c- abr asi ggy\ﬂm
is formed and the nethod Is perforned in accordance with the present
invention) MoO9ws1683 | onger necessary to use high tenperature BEEHUSRO4U
furnaces and presses. The equipnent is extrenely sinple, the nethod is very
i nexpensive, and the cost 05 of the thusly obtained magneti c-abrasive
powder is low. At the sane tine, the qu@-ity of the nagnetic-abrasive
powder is very high The novel features which are considered as

char act eri st Discfgaré of e Pveasgh | nvention are set forth in particular in

t he appended cTail ns. e Invention itself, however, both as to its
construction and its nethod of to operation, together with additional

obj ects and advant ages, Best nV| n out the_ Lnventiqgn

magnet i c- abr asi ve powd@fCPR! 'ﬁbdfﬁamQ %Pﬁ?%ﬁﬂﬂ%ﬂ?@ﬂﬁp&{%ﬂ& udes a

magnetic cong encTQ@ra%%nséwee@am@élﬁa& a:ﬁfbthedfdzrprsaaémg%é feysler of a
n'agnet| c materi a for exarrpl e iron. ~ s Conventi onal y iron 1s i nexpenS| ve

and has hi gth'r@Qramld:’thﬁdlpadvamgeﬂ@thﬁwmam magnet i o- abrasi ve powder
further includes an abrasive conponent, The abrasive conponent can be the
powder of a desired abrasive, such as for exanpl e dianond, carbide,

nitri de1?€°ri de, oxi delnowﬂﬁ{%;n%ﬁx tr'\édbe% %gjécg’éeﬂﬁd RitHBSIARH %lﬁ@ﬁa\ﬁﬂlve

powder , e magnetic 2 o co ent an abrasi ve conponent are
i nterm xed ambamermneafdnbhetm'uaﬂew arfe cﬁe@tuaaommpreseﬁbnnwrtmnremges)r

bi ndi ng of these ¢ nents, ' nmore particul he particles of the
nmagnet igc poMé?fFaﬁgg@ae "éb?a@e\gé‘eﬁﬁ\ﬂ?é? V&nP 8&?& %’Q ﬁ?ﬁ@ nfM3EN&YCi | j zed.
The adhesi veg i for
gxampl ¢ s oy S ABAREY suctPas IoR BxERHIE Iaf pRRidEY, 8B A0 HEE calfbgem slen
CTI US99/ 049a9 forexaxeplp |déaropad acarnpids, eitmdeo eridepozidei ppwderpbadea giiet he
nown. co rcially as

series 10D) 200, 400, e n
Thdustr L) CRREP GouRects prabegs e Vo TR Srenyae r@‘ﬁamm&e&w@ 8Met he
i nventive rmaﬂ@chbp RS W& iR milonbliElaitasiveloBRbEr 695@ dug oht
the following o 5 conponents: e magneti c conponent 0; e ra5| ve
conponent - 10pdficlesdiidlse maghetis amdmbmeﬁre c‘ﬁmpcngnbﬂhrchwe@mecbwnbwder in
accordance w t(g} the present to invention is produced in the follow ng
manner. Firs@@}¥P€h11, the nmagnetic powder and the abrasive powder are
prepared, Then they are m xed by known m xi ng nmethods to provide a uniform
distribution of the conponents in the m xture. The thusly produced m xture
is inpregnated with thEhadiebodén aGardencawitivthegiresemidmestiiarinaliidesi ve
propert & ndprré%'a%t%gn' <Z> aq'nagnetic camponent, such as iron powder and the like,
preparation of the abrasive component such as diamond, carbide, nitride,
boride or oxide powder, and gluing of particles of these components with one

anather.

In the actual manufacturing procedure, the magnetic

20 component and the abrasive component are mixed with one another. The
glue impregnates the mixture, moisturizes the components, and surrounds

the particles of the powder with a thin layer. The thusly produced mixture is
hardened, and then comminuted for example by crushing so as to provide

a magnetic-abrasive powder fracture of a desired size.



15 property, it inpregnates the whole nixture and surrounds the pa§iQET980?
of the powder m xture with a thin layer of film The inpregnation and
surroundi ng process takes less than 1 mnute. The thusly produced m xture
is hardened at roomtenperature. Full hardening can be achieved in about 4
hours. Thgygaigleys Produced hardened m Xxture has a hi gh aggr pgei89%o4d49
strength. Arter 1ts glueing and hardening, the material is treated with
known methods for its conm nution during 0.5-1 hour) for exanple in a plate
crusher, mll, and the |ike, dependinggqon the desired size. The thusly
produced nmagneti c-abrasi ve powder is tﬁen sorted over standard sieves to

produce fractions of yg =1 f | asi ve
0o ~ o~~ ~a WD 99l 516%“%@8?@28§%b%a38%2}§{§f%ﬁﬁl&rjmgﬁggﬁatd%ﬁh% oes not
exceed 1- 2B pérfotmeduanaccgrdancehwithnifte giresetteinvehtiofhd eadiaenger hi ghly

econom cal _it_does,not require high tenpratura,and vacuum furnaces and
presses, tﬂ%‘.’mF%ﬁ"s?éM!’“Qe&F T8 asn%?‘ﬂ'"{'ﬂéurﬁéﬁﬁ%?ﬂep&@ﬁ%i \C]-é'epovxder in
. accor danceg¥iipfhdrit®s Exip&dely éin\xsw,ghgmmo@ sgbsg/ r;f;ﬁfﬁﬁe‘eﬁ% BngqRY £8L¢ onal

magnet i c- abrasive powders obtained by conventi ods of pressing or
rol | i ngs wi ettheutbuslyiteingdnmaghaticiabrasivepavedertis fawnéit the samedimet h a

protective,at .. . ' of ir W th abrasive. Also,
t he waste ﬁh% @@%Ef‘éﬁﬁ%ﬁa\;ﬁ{%ﬁ%%rgé‘@é*ﬂg{ 5 ‘ﬁ%% ventional nethods the
waste after mlling constitutes approximately 8-12% of the initial

quantity. Wile the invention has been illustrated and described as
enbodi ed 1 n magnet i c TAgrneve) fagturerwhicthareeonsidered as chiaractegistibforsame |t

ot 11 car BREtERAnCRvEhioh 8o bt AR dat R arHeB e SRR 8 1 1 any
way from tigention iitselff Hdweveredeth daterlis eonstiiction andl s TRethad éfew and

desired to be protected by_Lette[s Patb nt Is set forth In the appended
cl ai ngl® operagon, iggether with additional o ?ects and advantages.

t in t

A magnetic-abrasive powder In accordance with the present
invention includes a magnetic companent. The magnetic component canbe
for example a powder of a magnetic material, for example liron.

15 Conventicnally iron is inexpensive and has high magnetic properties. The
inventive magnetic-abrasive powdsr furtherincludes an abrasive component.
The abrasive component can be the powder of a desired abrasive, such as
for example diamond, carbide, nitride, boride, oxide powder, etc.

in the inventive magnetic-abrasive powder, the magnstic

20 component and the abrasive component are intermixed and connected or
bound with one anather. For connecting or binding of these components,

or more particularly of the particles of the magnetic powder and the abrasive
powder, an adheslve componentis utllized. The adhesive component forthe
magnetic-abrasive powder ¢an include for example a cyanacrylate glue, for
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1. A magnetic-abrasive powder consisting essentially of a magnetic powder
conponent, an abrasive powder ‘conponent, and an adhesi ve conpanent Fh' h
" adhesi vely Wﬂﬁ??‘fﬁrti cl es of the nagnetic powder conponent \ﬁlqrﬁ”%&”féél es
of the abrasive powder conponent. 2. A magnetic-abrasive powder as defined
inclaiml, wherein the conponents of the powder are contained in the
foll ow ng wei ght percent: the magnetic copponent 60-90% t he abrasive
conponent 10-40% t he adhesi ve conponent 3°5% per 100% of the total nmagnetic

and abrasive conponents. 3.. A magnetic-.abrasiv owder . as defi LAAClaim
1 aher oi n « nEXARGIR Y an et "RERDIEHD ¢ JabKbRRaE Shufisrties d0ueler ve
powder as def ypgdgt aj isHRIWAY BoliAge i8N R t is

sel ect ed frombrgJ 'esgcrjoeﬁ%' {é’?li’]%‘} St] nﬁo?odi an%ﬁ%l?ﬁ%saﬂi de, ﬂ";]aixlt ri ge,gﬁt%ori de and

oxide. S. A nmagnetic-abrasive powder as defined in claim1l, wherein the

adhesi ve conponent is a cyanacrylate glue. 6. A nethod of producing,a
magnet i c- abr asi ve pomder‘”cﬁﬁ?ﬁfq%ﬂ%wtt%é)@ epafeble pxampje dh@t'f‘ﬁe'g'&&jer

get i c- | . fRICEACIS AR t
o ur o; ST ARRNEHAddh BB e R L R o e GRR C

the i npregpat edmpoxiemtss t o harden at roomtenperature; and comunting the
hardened m xture. 7. A nethod as defined in claim®6, wherein the conponents
of the powder are contained in the foll ow ng wei ght percent: the magnetic

conponent 60-90% t he abrtﬁéiﬂﬁ@ﬁpd&gﬁgénéﬁ:é@'%t he adhesi ve conponent 3-5%

per 100% of the total magnhet asive conponents. 8. A nethod as

defined in claim6, whetheabrisveeghgionznpd\®4d; conponent is iron. 9. A

nmet hod as defined in claim6, wherein the abrasive powder conponent is

(sel ected from the group adhiesiver 31y 088" 8P%nond, carbide, nitride, boride and
oxi de. 10. A nethod as defined in claim®6, wherein the adhesive conponent
is a cyanacrylate glue. .AN .AF. A( .Ay. A(F.AIE \hw!| 9I'W
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15  propetty, it impregnates the whole mixture and surrounds the particles of the
powder mixture with a thin layer of film. The impregnation and surrounding
process takes less than 1 minute. The thusly produced mixture is hardened

{ at room temperature. Full hardening can be achieved in about 4 hours.

The thusly produced hardened mixture has a high aggregate

20 strength. Afterits glueing and hardening, the material is treated with known
methods for its comminution during 0.5-1 hour, for example in a plate
crusher, mill, and the like, depending on the dasired size. The thusly
produced magnetic-abrasive powder is then sorted over standard sieves to

produce fractions of different sizes. The waste of the magnetic abrasive
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The method is highly economical, it does not requirs high
temperature and vacuum furnaces and presses, the materlal ramoval rate
05 with the magnetic-abrasive powder in accardance with the presant invention
is higher than with conventional magnetic-abrasive powders obtained by
conventional methods of pressing ar rolling with subsequent sintsring in
vacuum or heating furnaces with a protective atmosphere as well as by
melting of iron with abrasive. Also, the wasts is substantlally lower, since in
10 the conventional methods the waste after miiling constitutes approximatety
8-12% of the initial quantity.

While the invention has been illustrated and described as

embodisd In magnetic-abrasive powder, and method of producing the same

, It is not Intended to be limited to the details shown, since various

15 modifications and structural changes may be made without departing in any
way from the spirit of the present invention,

What s claimed as new and deslired to be protected by Letters
Patent Is set forth In the appended claims.
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the abrasive component 10-40%
the adhesive component 3-5% per 100% of the total magnetic and abrasive components.
3. A magnetic-abrasive powder as defined in claim 1, wherein the magnetic powder component is iron.

4. A magnetic-abrasive powder as defined in claim 1, wherein the abrasive powder component is selected
from the group consisting of diamond, carbide, nitride, boride and oxide.

5. A magnetic-abrasive powder as defined in claim 1, wherein the adhesive component is a cyanacrylate
glue.

6. A method of producing a magnetic-abrasive powder comprising the steps of:

mixing magnetic powder and abrasive powder components to form a uniform distribution of components in a
mixture;

impregnating the mixture with an adhesive component;
allowing the impregnated mixture to harden at room temperature; and
comminuting the hardened mixture.

7. A method as defined in claim 6, wherein the components of the powder are contained in the following
weight percent:

the magnetic component 60-90%

the abrasive component 10-40%

the adhesive component 3-5% per 100% of the total magnetic and abrasive components.
8. A method as defined in claim 6, wherein the magnetic powder component is iron.

9. A method as defined in claim 6, wherein the abrasive powder component is selected from the group
consisting of diamond, carbide, nitride, boride and oxide.

10. A method as defined in claim 6, wherein the adhesive component is a cyanacrylate glue.



