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to form a free-ﬂowmg powder. cold pressing the dried powder to form a shaped article, presintering to
remove the organics and firing the shaped article at a temperature above about 1500° C for about 5 hours
in a hydrogen atmosphere to provide a ceramic which is said to have utility as a cutting tool. Only very

45 small levels of MgO and Sm20O; additions are said to be helpful. Larger amount of MgO and Sm20;3 are
said fo adversely effect the hardness and abrasion resistance of the ceramic. Sm20s is called an essential
additive, while other rare earth oxides such as Gd20s, Euz20s, Yb203, and Y203 are stated to produce a
ceramic which does not have the same fine grain structure and uniformity obtained with the Sm20s
addition.

50 U.S. Patent No. 4 181,532 discloses the preparation of a porous ceramic material suitable for use as a
catalyst carrier and therefore not useful as an abrasive because of the porosity. The ceramic is prepared
from a collodial dispersion of alumina and a compound of yttrium or a lanthanide.

U.K. Patent GB No. 2,094,288B, published September 15, 1982, discloses a ceramic material which is
said to have utility as a cutting tool and is compossed of up to 20% yitrium or rare earth oxide, up to 20%

556 chromium oxide, up to 2% MgO and the balance of 100% Al2Os. The grain size is reported to be 1.5 to 2
micro meters. A rare earth element oxide or yitrium oxide content below 0.05% and above 17.0% are
suggested to be avoided to prevent reduced mechanical strength and thus cutting durability. The process
for making the ceramic bodies appears to be by powder consolidation and sintering. Chromium oxide
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in a hydrogen at nosphere to provide a ceramc which is said to have utility
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SiC in grinding steels. The theory that grinding was totally a mechanical process fell apart.
The reason why grinding is not totally a mechanical process may be found in comparing the distribution
45 of energy used in metal removal by cutting tools and abrasive grinding. In cutting tools it has been
estimated that up to 90% of the total energy used for cutting is removed with the chips and that only about
5% of this total energy goes into the metal surface as heat. As a result, the cutting tool temperature remains
relatively low, about 700° to 800° C for normal cutting speeds. For abrasive grinding, the total energy input
into the operation is up to ten times greater than with cutting tools. And of the total energy input, about 80%
50 goes into the workpiece at the grinding interface as heat compared with 5% for cutting tools. The energy
going into the workpiece as heat is thus 160 times greater in the case of abrasive grinding than cutting
tools. The reason for this difference may be found in the different mechanisms of chip formation and the
_ values of rake angle. In cutting tools the rake angle is near zero allowing almost complete freedom for
upward flow and removal of the chip. In abrasive grinding, rake angles have large negative values and there
55 is considerable resistance to upward flow. As a resuit, considerable energy is spent in deforming the
surface in grinding while little energy is removed with the chips. The temperature of the grinding interface
thus reaches very high values, and may even reach the melting point of the metal as evidenced by
solidified chips often found in the grinding swarf. Another indication of the high tempsratures present is the
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One preferred method of making the ceramic abrasive grits is a sol gel method comprising the steps of:

a. preparing a mixture of an aqueous dispersion of alumina hydrate, preferably the mondyhydrate (e.g.,
55 boehmite), and an oxide of the rare earth metal or a precursor of the oxide in an amount to provide at

least about 0.5% by weight rare earth metal oxide in the ceramic upon firing;

b. gelling the mixture;

c. drying the gel to produce a dried solid;
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45 Sufficient rare earth metal compound is added in the sol gel process to the dispersion to provide at
least about 0.5% by weight and preferably about 1 to 30 % by weight rare earth metal oxide after firing.

The same approximate level of rare earth metal oxide will typically be the goal of the impregnation
process, but the concentration will be the average concentration throughout each fired porous structure that
was impregnated. It should be understood that the impregnation process typically produces impregnated

s0 porous structures with higher concentrations of rare earth metal oxide at or near the surface than at the
‘interior of the impregnated structure. Crushing such porous structures will produce fragments which may
have surfaces corresponding to the higher concentration original impregnated structure surfaces or the
lowsr concentration interior portion of such structure.

The preferred rare earth metal precursor is a salt of a volatile anion. Rare earth metal salts having

55 volatile anions include, for example, the rare earth metal nitrate, formate, acetate or the like. The most
readily available chemical form of rare earth metal is typically the oxide which is easily converted to a salt
with a volatile anion by reaction with an excess of concentrated nitric acid to produce nitrate solution which
can conveniently be introduced into the aluminum oxide monohydrate dispersion or the porous alumina

5
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into a dryer where gellation will occur as water IS re! f a shape graln is esnred then the sol may be
gelled by the addition of an ammonium salt or excess acid and then formed into the desired shape and
o processed as described above.
b After crushing, the dried material can than be calcined to remove essentially all volatiles. The dry
material is generally heated to a temperature between 400°C and about 800°C and held within this
40 temperature range until the free water and a substantial amount of the bound water is removed, preferably
over 90 weight percent of the total water.

Impregnation may be accomplished on the undoped calcined material in a single impregnation, i.e.,
using only one impregnation solution a single time, or it may be accomplished in several impregnation
steps. That is, more than one impregnation solution may be applied to a particular porous structure. For

45 example, the same impregnation solution may be applied once, and then again, to increase the concentra-
tion in the porous structure of the solids being carried in the impregnation solution. The subsequent
impregnation solution may also have a different concentration of solids and/or a combination of different
solids. For example, the first solution may contain one rare earth metal salt and the second solution may
contain a different one. Between each impregnation step, excess solution may be removed by filtering or

50 centrifuging, and the impregnated material is then dried and calcined again as described above to remove
volatile species of the dopant compounds introduced during the impregnation step.

The calcined material is then sintered by heating to a temperature between about 1200° C to about
1650° C and holding within this temperature range until substantially all of the rare earth metal oxide reacts
with aluminum oxide to thereby be converted to the oxide of the rare earth metal-aluminum reaction product

56 and until substantially all of the remaining alumina is converted to a fired form, typically the alpha alumina.
Of course, the length of time to which the calcined material must be exposed to the sintering temperature to
achieve this level of conversion will depend upon various factors. The time required for sintering can range
from seconds to about 30 minutes.
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organic or ceramic binder material. The shaped mass is preferably in the form of a grinding wheel. The
preferred binder materials for the ceramic abrasive grits of the invention are organic binders. Ceramic or
vitrified binders may be used if they are curable at temperatures and under conditions which will not

50 adversely affect the ceramic abrasive grits of the present invention.

Examples
The following exampies are illustrative of certain specific embodiments of this invention; however, these
55 examples are for illustrative purposes only and are not to be construed as limitations upon the invention. All
parts are by weight, unless otherwise specified.

Examples 1-61



| ower concentration interior portion of such structure. The preferred rare
earth netal precursor is a salt of a volatile anion. Rare earth netal salts
havi ng 55 vol atile anions includeEPPR983d84Bdl e, the rare earth netal
nitrate, fornmate, acetate or the I|ke The nost readily avail able cheni cal

Iormofl \Aﬁqeartg(?t r\LEtaeiar X|de which is easily converted
0 a salt

d x: 8&%?‘“ wic Qid GRY Bcdt €d
nitri g acj qpha alu Bﬁ?& elo 0{? (?e %&% ihﬁﬁ Eﬁfﬁ% ﬁ}“ erdéharged into
|ntro uc 28 HiSpdidod .gﬂs‘BQed%rfiK/@ﬁnnGtQé&&h%
al unj G,ﬂo, epixcd éinf. h-ﬁxd SN F15.Crhé PR cispSih @8 1ah BquBBli2!
sal t S an |ﬁg J ?aﬁedf fiheSfambDaaRh Mbthl hr@l’éQne’ié?éd)ﬁ\ﬁJu bt IR mid@L in an

Jm

vol at 1l Zﬁnoﬁﬁtt %ﬁ&e thd w&u of fafel d3fh MnEtEINMRFaRsdifon@hediieE inCRRbIS The FealiGHgi g3l was
shoul d besxRel fech 45 di-26d &my Sgﬁﬁﬁl&éﬂtdr-]lned Qluflim ftreyaﬂﬁerém Wid dribdlifiakacddair fodnm

t he desi rg6po-8nea fidblé solidet al - al um num oxi de reacti on product, as wll

her ei naf t er TiEregUtETt AlidtEslateriah @as” ertshed asirigha Nrtual™ typa \WUDapubheridse having raotiU cwdgans

t he oXxi denetwoor thb ste€l)patiss| The carshefi imattigl wes screeall dngt thet18%Imprdr aliopt Ewmzpcrepnsize
sol . The radteriai was metained dez filngnOhydr at e di spersi on nay be formed by any

sui t abl e neZimessordenash crashpd siaterial ywal dedt itte thei oo 19f) a Ghicipgs avhigh was A ZPncediameter 4.3
monohy dr anelenipnglstaipiase steel dvhectiayitng 201estas dit 7089, i & Pﬂmgdaclw qt&r"rﬁeaf oS pth

al um neem reseeeido the herfrgrizlcand raiting aty/ 1P, \iprqvide ffﬁ@e 'P?ihp E15 nRSI g,
Once t he <@icispiehadi aobpt jzgnef fS?‘h%'H ‘°'F"E°'4t'§° gt E0aF and ""t qu"&d gel
process. Prefuctdfeom ealginep was g l'f’é?jaﬂ "'l:l‘ﬂ‘f%ﬁﬁ Raicm fi

pr gf gr abl rbrda ‘I'Péd" datit 4H "i APl h%’@ﬂ %?ﬂ tat'f'ﬁat
cause t he'od "BPelP a?;% "?(ﬁ)f pm?q ;fx'meltl heng agent
to enh&hcBmRIFue PRI t°|°'3)eﬁt°9 ) arP 3°" '"ﬁfna"na %w t agl ' RUC %I ng agents
include fine particlas of alpha al um na, alpha ferric oxide or its
percursor—g-nﬂ—a-ny—e{ﬂ& er material which will nucleate the transfornmation.
The ‘anmount ﬁgonﬁmﬁ&-‘ &'ﬁwe'?ﬂloﬂ%matel' &MI; 148 @R 1N shalGlicareigertyrddis GltriRcidGhd 800
Nucl eatd ng umiWxide mehbhyd dér ThedR8d AH3BRtIoN DISHRRNENEIE charged into
appl i cat 'é?ﬂs@‘iife (M}thylzgﬁlmgééeél hy sesl T%Brchdrge%hs dibPerSed at Righ $PesCloOnvel irfnuidE usily Ch
i's incor p@eﬂ&re-dVoE@ HéthdheRyor MibL(GRIBEECorp. 18ydeinS NI HieGesultify/ sol wastpaurad Mivea 48rcmnDI e
pr ecur sor,se60dm 05 ém PblysEik-fned llmihum el Wherd igwaadidéd ih @ @it owsh iaC 100 cG v didabieckditit] t O
enhance sonehel@sultalakied Pt why crashed loging & NMBraimd dyper W pudterizer havirgrahs e bap

ef f ect o etretvddn Bib stebieplatdsTTherciusiipdStatepial Wik esesnertiahd tthe0si@5 menyto abaub1 e screen $ize -
form of smiterlal assrateined ardyvsis de ihty theoand rof & caleier whichiwes a Z8tne dingter2ds metaisiprg  of
a met al - ceainless slesldubeday gm0 natechet zae, thatube mwwwat 81 dpgreesa¥th (repechio the
magnesi unforizaniak anccrotetiniotat 7 meng ke provide regidenee time therein PFe?PPH‘ G?rf“'"!"ﬁ% The Glginep Rpdgx
met al - conhohzamp frgd %‘ﬁ'@i&ﬁ'\‘ﬂ@e ol 1L an¢ °E"hﬂ’§é°’ER9Fﬂ“éq um zi nc

cobal t ¥and Ahe Re@fired el @00 Hﬁa@s)s n%*’e‘b ° %’P

been foun‘a’"‘f%t’?S'P’bﬂﬁ‘?f'e'" Hé'?'? éf° o ?18‘{“ a

S I

I
Coml n s ﬁb‘fa s%P ’?@% ' rls oesca ,and ent
0, T e et I i poros . fQJ
whic e ex S mtra © SOl rlt
{ret hoddsu A le %&2 rust ; red
to progyic '}#e éé’ 2906 diCoien WABGHE, ﬂ,e @fflad he
i ke. It " & oy p r’é%h}!r@g:ﬂ{idn& ShePproirscPMUERN G $Il¥w dOtBrEESJ iiml y
deposi ti nﬂm e ain nQWd S SdhitiBA LExedsé Soltion Wa¥ | rBrHovE® SHE mafstisl hfvaasdrl&ﬂﬁnd n

the s hapeprgf redaagﬁnﬁ 'ﬁns%&es%ﬂﬁ’ay%lfép@ﬂe& LOit6IPAs nebbestn) fo Ybiih 13 db@e Edndéntrkton Bel oW
the frot hidifpodidRBEraRteddtodeb. t he gel .

45 The fired product from the calciner was fed into a 1380 ° C kiln which was a 8.9 cm diameter 1.32 meter
long silicon carbide tube inclined at 4.4 degrees with respect to the horizontal and having a 76 cm hot zone,
rotating at 10.5 rpm, to provide a residence time therein of about 5 minutes. The product exited the kiln into
room temperature air where it was collected in a metal container and allowed to cool to room temperature.

Table | sets forth details about the preparation of Examples 1-61. These examples involve the use of

50 only one rare earth oxide modifier. Table | contains the relative amounts of alumina and modifier and the
type of modifier. The modifier is shown as the rare earth metal oxide for convenience but it will typically be
present as a complex crystal structure with the alumina, as previously explained. This crystal structure is
also set forth in Table 1. The process of making the ceramic is also identified in Table I. "S/G" means that
the ceramic was made by the sol gel process. "IMP" means that the ceramic was made by the

55 impregnation process. The weight of the rare earth metal nitrate is identified (in grams, "g") used in the sol
gel process to make the mixture with the alumina monohydrate.

The concentration of aqueous solution of rare earth metal nitrate employed in each case, sol gel and
impregnation, is also given. Where two concentrations appear for a particular example, e.g., "23/23" for
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5° The conventional process steps and nmaterials are nore fully described
in US. Pat. No. 4,314,827 and U. S. Pat. No. 4,518,397. The ceramc
materials according to the inventFBR283J648Ble a density varying from near
its theoretical density, e.g., 95%or greater, to about 75% The ceramc
material may be substantially void free or it may be characterized by

i ncluding porosity, typically in the formof internal vermcul ar or

equi axi al pores Wi.® 10 are for the nost part on the interior of the
ceramic with a m&ﬁru partRof ®he Mbres?eRt End) rrg PRt ReSSs T fACR. TPerosity
is vary difficul t£EamSRrd ScushtR§ ByScéhver®iBnd Fpé 63 By"measuri ng
t echnizques becau@ﬁt e porosity is a mx of closed pores which do not
extend to the sur ac and open pores which do. The ceramic abrasive grits
according to the pmegent invention nmay be utilized in conventional abrasive
products, prefer “add a, blend mi & hi | ess axpensi veRcEn@e® iBrdl rabrasi ve
grits &uch as fude® &l um na, 15 silicon carbtide, garnet ~ fused

alum na-zirconia and {the like. It nay also be blended with mnerals or
materials which are rlot noted as abrasives such as cal ci um carbonate,
glass, and the like. |Because of the relatively high cost of the rare earth
nmetal conpounds, it ijs preferred to blend the ceram c abrasive grits of the
presents i nvention with | ess expensive abrasive mnerals. Such bl endi ng of
:abrasive grits is kn@ A preferred nmethod of blending involves_a nethod
known as sel ective n&ra& 20s Subst ist Uk | ©NnsWaersein ghe 803 S€ abE-fam ve
mneral is renoved fgom an i nexpensi ve abrasive grit charge that is to be
utilized in an abrasijve product such as a coated abrasive and is
substifuted with coarfse nineral of t heginvention. It is recognized that in
any coated abrasive tlhe coarse abrasivf§ grits are substantially responsible
for a major portion o th8 abrading of ga wor kpl ece. oBy such ‘substitution,

t he i nproved gjbr asis] grigs of the pre.gent inventiog are interpoged in an
abr asi ye prodjct baen gl ler grits§of conventjomdal abrasive Z nineral
to permt th&|inprgved cofrSe®abrasiVeggfifs"tg do ghé bul'k of " t e "abr adi ng
with such pr@&uct. ®’hle ceramc abraswg grits of the present i nvgntion are

conveni ent | ysjandl ed fand i ncor porated Ento vari ous abrasive prodfcts
according to well-kno t echni ques to ke, for exanple, coated abrasive
producss, bonded abralsive products, | ofty non-woven abrasive products.
The net hods of maki ng| such abraswe products Qre wel | -kno to,t os
skilled in the art. A c'9a§e§ @o}%v& Br ST iBckudes a, hacki Bga 3P for
exanpl e, forned o.f_;grl c™(e. g., woven—or' normrfwoven—fabric such as paper)
which may be satur@ed with a f| |1ed binder material, a polyner filmsuch
as thaf® forned of efifnted heat-set pol ypropyl ene or polyethyl ene

t erepht hal at e whi cﬁ] y be first primed, if needed, with a primng

matigpi al, or any ofhef conventional backing material. The coated abrasive
al so i ncI udes a birHel material, typically in layers including a make or
maker at, a size si zihg coat and ssiblyw a suger5| ze coat

Convent1 onal bi ndery 8F -maﬁ-erl &l * inct uggtphen,grlll C®r gfsl’n§ qt= has ijéen f ound
that the addition grfndi ng aid ové‘r t he "éurfac of the abraé’i ve grlts

abrasiwe grits of t he| pLesent o degtl on. r]glgg ai d§., maymal Se ke ,.gdded to
the size coat or asRprii qubate Megehi Al o &&p,ne.f,,ege.d.,gr,l.ngll BO ikl IS
[err], although ot lagr oPi ﬁdF‘hg‘ AR IO R AP PPl KA To%bE B ul |

Ot her useful grinding|aids include NaCl, sulfur, [err], pol yvinyl chloride,
poly- vinylidene chlofide, cryolite and conbi natl ons and mi xtures ther eof.
The préferred anmount spf..0Li pdi i & W e Qréelo & S0nts 30Q Ga,
preferably 80 to 1 g.ﬂpE‘r %ﬁgﬁ%n@t%‘r "bfﬁ C‘Ba‘fg‘eﬁ’ Torasrve Pr ddottY
Non-woven abrasive products typically include an open porous lofty pol yner
filanment structure having

55
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the ceranic abrasive grits distributed throughout the structure and

adherently bonded therein by an 45 adhesive nmaterial .
such non-woven abrasive products i ER

The met hod of naking
Bonded abrasi ve products

typically consist of a shaped nass of abrasive grits held together by an

organi c or ceram c bi nder
formof a grinding wheel.
abrasive grits of the i f@/8
bi nders may be used if {aie
condi-tiaqns which will ngtg
t he present invention. E%%
certain specific enbodi &
are for illustrative pu@®
limtations upon the i ndé@
-speci fied. Exanples 1-61 7%
by sol gel process as follo
48 g of 16N anal ytical reag
oxi de nonohydrate powder so
were charged into an 18.9 |
was di sgérsed at hi gh speeg
Honogeni zer M xer (G eeco <
and an aqueous sol ution coR
weke, metered through an in®
rare earfh netal nitrate so
was extruded into a 46 cm x
where it was dried in a for
The resultant driedgjnmateria
having a 1.1 nm ga® bet
screenedggand the 0.425
for-firing. The scn ened
cal ci ner which was 23 cnf
having a 2.9 neter ¥lot zone
respect to the horizontal,
t her ei n sof about 15 m nutes
tenperature of 350[err] and
product from cal ciner wag@d
di anmeter 1.32 neter Iongg
respect to the horizonta
rpm .to Provide a reS|deu
exited the kiln into roo@ 2

mat eri al .

Sor

The shaped nmass is preferably in the
e~preferred binder materials for the ceramc
|§n are organic bqnder'sm Cermamic or vitrified
J;-eﬁblﬁ dhld &t 3 @n@rAtOr s Tk Dngen
2dversely affect the ceram c ‘abrasive grits of
| es The followi ng exanples are illustrative of
of this invention; however, these 55 exanples
S o@yg. apdoaeaN@ to be construed as
orl. SA8 #)dﬁt& & & by hei'gHt,' uhl &sd dt herw se
EP 0 293 164 Bl Abrasive grits were prepared
\s: Room t enperature deionized water (2600 m),
ent grade nitric acid and 800 g al pha al um num
d under the trade designation Disperal[err]
ter polyethylene |ined steel vessel. The charge
for five mnutes using 5 a G fford-Wod
w Hudson, N H.) . 'I;he resul t4 ng di spersion
al nmng t*he n‘ftfafe.-seﬂit of fhes rfar® ®arth netal
ine mxer in an anmount to provide the weight of
ution specified in Table I. The resulting gel
66 cmx 5 cm pol yester-lined alum numtray
ced air oven at 100[err,..] to a friable solid. 10
was crushed using a ~Braun type UD pul veri zer
the steel plates. Theﬂcrushed mat eri al was
Pabeut 3 M SCcieenssita mat er ikale WAS, r et ai ned
ushed naterial was _feﬁi into the end of a
di aneter 4.3 neter |o6ng stainless steel tube
the tube being inclined at 2.4 degrees with 15
and rotating at 7 rpm to provide residence tine

The cal ciner had & hptgzg n feed end

e end\terrperatnu 8 err]. The fired
&Pdiint o & E386[er g ; V\g hns 8 8.9 cm
i'con carbide tubé inélined at "4.% degrees with

hd having a 76 cm hot zone, rotating at 10.5
e[ time therein of about 5 m nutes. The product
D tenperature air where it was collected in a

metyglk container and all owed to cool to roomtenperature. |npregnation
Met hod Room t enper ature %LOI’II zed wat er (2600 m), 48 g of 16N anal yti cal
reagent grade nitric amwgpd 880, ., . e & Sie St 2 c s & =
5 &) = a 3
A
. =4
EE2E ¢
45 - N N g Ty ~N N o
oge dénﬁo-nwﬁgég%é N o
.:g“ cooo e~ SS5SSSaREa
50 H428 285 PSRARNAIARRGERAS

55 Examples 61-98

Table Il reveals information regarding the preparation of ceramic abrasive grits which contain mixtures

of rare earth metal oxides

as modifiers. All of these examples were prepared by the sol gel method
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25 g al’pha al umi num oxi de nonohydrate powder sold under the trade
designation Disperal[err] were charged into an 18.9 liter

pol yet hyl ene-1ined steel vessel. FREB28B4P4Blvas di spersed at high speed for
five mnutes using a G fford-Wod Honogeni zer M xer (G eeco Corp., Hydson,
NH). The jes C

pol yest erJe Hedtdorr}ﬁ%eaoller \e’\%ﬁxplgg H"\{Iﬁtﬂe eﬂgqqioﬁthét%f A?Mém@ gf ﬁd?&é:tl}slpé(ljlgtganm;[ablelg (v)v[ergr ']
to a frlauﬁfe solid. The resultant dried material was crushed using a
"Braun" type UD pul verizer having a 1.1 mmgap 30 between the steel plates.
The .cryshed materialy was screened and the Q. 122 Om.tQ QROW ol TH SCreen
sizefaterial was r |ned \and s v ¢l Mt & £he end of= & calLiher Zwhi ch was
a 23 cmdi aneter 4 et ef PoRd ST AT M &L St€el” Tube having a 2.9 meter hot
zone, the tube bei cl uned a‘g‘ 2.4 d [ees with respect to the

hori zontal , and rof& ihg gt b IR %o.go-vu,de. LESi epie & i lher i n of
about 5 m nutes. af(’i zone feed end tenperature of
350[err] and exit errperature of 800 [Erpjhg nn'[l;le,,p,;e.iueﬂ
material (100 gramg P Bis added & aa 30 the rare-edr£h=id if af & sol ution
of the concentratlh- o ve'H T Tanle | or'?t Fined Tn a 500 M glass filtering
$ used Lo puII aqpartl al vacuum above the sol ution
ednw,tﬁna She DX bt W @f ~t BErmQgbidi So ted e @PE, and

which # | owed air s
the rare earth ni
partial vacuum wasi|ngi pt ai ned for about one mnute, after which the excess
nitrate sol ution WS, renoPed BYRIRIBR B hE SRR T3 DBD 40 No. 4
filter paper. The g E %% were drred T T & fForced=arr ~oven at= 00" C “then fed
er as described previously. For nultiple

= ﬁe i r@den&t grekady was @l | oned to cool and was then

i npregnated agai ng ?n e Mesi Sed a8 UL iDE Exces® SouiBne A rebved, the
materi al was dried}and prefired again. This process nay be repeated as
often gs necegparysit@ gbtain the desired c%g,ep,t LAk ,qn,,aqq,,qgrmq.sl,.;l on of
rare earth oxi e, e bired r@duG& UM Ehe sakckner=was=f=ed into a
1380 [err] k||§ 911 sTaTgMNcth diameter I. 32 et er Iong SiTicon carbide
t ube inclined 4.d¢grees with respect to the horizontal and having a 76
cm hot zone, rot Jt TOrOwr@ne & a~ps@yi de a residence tine therein of
about % mi nut es.

where it was coIIeted in a netal container and allowed to cool to room
tenperat ure. Table Io St S«f A eheUQt Qi 4 Se abowite he B eparat«on @fwBxanpl es
VO!:/E the !JSE nfs 30 it ¢ ME E:ate.':e!arzﬂ.:d&lzje

: N oy ast at oxide
R R R R A S .

ina, as previously explained. This crystal structure

i npregnations, th

rmdlfler Tabl e |
the type of nodifi
for conveni ence but
strygture with the alu

is also set forth ir% abl e I Themprocegsygof making the ceramc is also
identifjed in Table Bl SLGYT gpans &hdtaitdos Cor-am & wae #ede—by +he sol gel
process. "IMP" neans, tHat the ceram ¢ was nade by the 55 inpregnation

process. The wei ght Qu‘v,the are earthRnBt@l nitrate is identified 'ﬁi n
grams, "g") used i d so e "’pr‘o?e?s"t% MREThE M AT WTht

al um na m)nohydrat o"fl' e concentratiog @fiwaqueous solution of rare earth
metal mstrate enpl in el cale, & ﬂ gel, .and 4 epregnat 00, ~is @l so
gi ven. Where two c rations appear for a particular exanple, e.g.,
"23/23" for 8 293 164 Bl 09 0 '

vy w
m—N——:N'—NQN-‘--‘-——"“-n“ﬂﬁ

50

IIXITIRISIER

9%

8IBIIIS
B338%

91

o
& &

g 8 X

75

[ - N
R CRRREES

Ex. Al
61
62
68
ra!
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Exanpl e 1, this neans that the porous alum na hydrate body was i npregnated
twce. In Exanple 1, the concentratin of the rare earth nitrate was the
same in each inpregnation. In ExamfPO &3 W4 Mver, the first inpregnation
was wth a 23% solution while the second inpregnation was with a 15%
solution. 5 10 [err] 20 [err] 30 [err] 9 EP 0 293164 Bl [err] 20 [err]
25 35 40 55 EP0293164B1 [err] 10 15 20 25 [err] 20 45 [err] 55 Exanples
61-98 Table Il reveals infa@ngti eneragardiengs they preparatsmon of ceramc
abrasive grits which contaish % xtuges If=r;r®e 2ar tthanBt Al = oxi des as

nodi f.i ers. Al of these ex%n;pl es were prepared by the sol gel nethod 11
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16 "
‘SON,. e B T B T e T e T g ] nnnqnn
9‘5 ———.—-“— -—————.‘
§z ————-—l-.—————u—
ot Eo':
2 -
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= gl " nmnmnn can
= §3v SC-oSCSSzZZZSzZzZ o zZzZ o
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Abrasive grits of each of the examples were made into coated abrasive products which were tested for

56 abrasiveness. The coated abrasive products were made according to conventional coated abrasive making
procedures. The abrasive grits were screened to yield various grain sizes or abrasive grit grades and the
desired grade selected for the particular construction. The abrasive grits were bonded to polyester or
vulcanized fiber backings using conventional make, size, and optionally supersize adhesive resin composi-
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EP 0293 164 Bl described for the earlier exanples with the exception that
the anobunts of ingredients listed in Table 11 were used. [err] 10 20 25 30
[err] 35 55 1 2 EP 0 293 164 HP 0293 1641B1 0 20 35 50 Abrasive grits of
each of the exanples were nmade into coated abrasive products which were
testeg_fg&Pss abrasi veness. The coated abrasive products were nmade

accordi ng"to conyenk 43 Btage,.ﬂ%bgoﬁi LoliSn DA dBfhsil GHiE GhH Gifcing!4iE 1 Abdad b Ve
i ts wers 1866 ﬁ“e",,,ﬂeamﬁz ;e: 7 g&i Al slsifrofive e Saeangs
iffed) S

C
[ oI
and 1 he @: é .ﬁn;:%u&e:q I%Dsso ee I esél befic vien © ddU6 tHeGarformBie of a_
! difd ghifesYfastl Sunita-z¥dbhis ABlagiRMgritd Baflableamlidr W@sStrddei Ny

'
abr asi ve gf {ds &g
ign@' : (3 ; Io%.?nefab@rl\ ] tHa RivbiP§iade size 361616 fodoraSive gl Révin Gn 5vdRpéIdianeHIQS | -

S L4
EPsflows?> 164 Bl tions. Table Il reveals the grit size (grade), the
conposition of the abrasive grits, and grinding aid, if used, the total
anount of netal renpved in a ginding test (Total Cut) and the relative
grindigg performance according to.a "disc tesfVeEd gss ot herw se

speci fied) as descri bed _helow when conpared i rmance of a
standard consi sting of g@#&ﬁrcial grades fu h Ct ge SE-E?irconia abr asi ve
grits avail able under thggtrade Average Di anet.eg10
15 40 600
50 430
i The term "disc" test refers to disc test hereinafter described.
20 The disc test involved the testing of 17.8 cm diameter abrasive discs having the following approximate

coating weights:

Grade Make Resin Mineral = Size Resin Supersize
2 36 4.2 g 18.8 ¢ - 13.6 g 8 g
40 4.2 g 18.0 g 13.0 g 8 g
50 4.2 g 13.2 ¢g 8.74¢g 6 g
30
Disc Test

The discs were prepared using conventional coated abrasive making procedures, conventional 0.76 mm
a5 wvulcanized fiber backings and conventional calcium carbonate-filled phenolic resin make and size resins,
without adjusting for mineral density differences. The make resin was precured for 90 minutes at 88°C and
[ the size resin precured for 90 minutes at 88° C followed by a final cure of 100° C for 10 hours. The coating
was done using conventional techniques in a one-trip operation with curing in a forced air oven. The cured
discs were first conventionally flexed to controllably break the hard bonding resins, mounted on a beveled
40 aluminum back-up pad, and used to grind the face of a 2.5 cm by 18 cm 304 stainless steel workpiece. The
disc was driven at 5,500 rpm while the portion of the disc overlaying the beveled edge of the back-up pad
contacted the workpiece at 5.91 kg pressure generating a disc wear path of about 140 cm?. Each disc was
used to grind a separate workpiece for. one minute each for a total time of 12 minutes each or for sufficient
one minute time segments until no more than 5 grams of metal were removed in any one minute grinding
4 cut. The total cut for each disc is reported in Table lil. The relative cumulative cut of each of the 12 cuts (or
“for a lesser number of cuts, depending upon performance) for each disc, using the cumulative cut of a disc
made of a control abrasive grain as 100%, was calculated and is also tabulated in Table lil. All of the
grinding data was generated using the Disc Test unless otherwise indicated in which case the grinding data
was generated using an Abrasive Belt Test as described below.
50
Abrasive Belt Test

Grade 50 coated abrasive sheets were converted to 7.6 cm x 335 cm endless abrasive belts and tested

on a constant load surface grinder, abrading the 2 1/2 cm x 18.4 cm face of a 304 stainless steel workpiece

s6 with 30 successive 80 second grinding passes, weighing and cooling after each pass, employing 25 b
pressure, a 2000 m/min belt speed, and 1/8 m/min workpiece feed rate.

14



G ade
710 15

(mcroneters) 36
0 600 50

430 The term "disc" test refers toER02831164B1herei nafter described. 20

The di sc test

invol ved the testing of 17.8 cm di aneter abrasive discs

having the foll owi ng approxi mate coating wei ghts: G ade Make Resin
M ner al -gn Size Resin Supersi ze 25 36 4.2 ¢
18.8 ¢ - ~1 3¢ Gew n ¢ N O N g T @Y N U 8
18.0 g L -‘-’1133350"‘?*“’3“_38-9—*5@93“""4.29

13.2 o O 8.7 ¢ 6 g 30 Disc Test The discs were

pr ep;gr/’.eé usi ng cohventi onal coated abrasive maki ng procedures, conventi onal

0.76 mm 35 vul canifzed fi ber backi ngs and conventi onal

.carbonate-filled
m neral densit\8
88[err] ;and t hew
a final cure of8
conventional ta&Rr
oven. The cured di
break the hard bon
pad, ands used to ¢
wor kpi ece. e Bis
overl ayi ng tfle De
5.91 kg presurs<
Sy .

was used to &riwd
of 12 nfhutes each
than 5 grans of nH
total cut for egch
cut of each of &he
performgpce) fof &
control abrasiwedw
Table 1I1. Al of
unl ess ot herw se i
usi ng an Abrasived
50 coat ed abrasi
abrasive belts a
2 1/2 cmx 18. 4@

. >
successive 60 sg

N0
C 1
Cd

cal ci um
henolic resin make and size resins, w thout adjusting for
fferencge h Kk esln lr ed Lore9Q mnutes at
zgerésf%h%bréc%g ﬁob% ﬁvﬁtas%ca%@a[é?r? C bl foed by
O [err] for 10 hours. The coating was done using
iques in a one-trip operation with curing in a forced air
scs were first conventionally flexed to controllably
ding resins, nounted on ‘a bevel ed 40 al um num back- up
rind the face of a 2.5 cmby 18 cm 304 stainl ess steel
c was driven at 5,6 500 rpmwhile the portion of the disc
el ed edge of thﬁdbacs up qd cpntagt ed t.he, wor kpi gcg at
ener ating' a'di scdswdar« pat ¢ of about 140 cnR. Each disc
a separate workpiece for one mnute each for a total tine
or for sufficlent one mnute time segnents until no nore
tal were renoved in any one mnute grinding 45 cut. The
disc is reported in Table IIl. The relative cunul ative

u 0 Prodd &8558 UL WioCW So derendi 89 aipon
ag %i g,éug n‘g %hg Cun &t i%e™c @ Bf Ta Vi Cc ‘hdde o a
rain as 100% was cal culated and is also tabulated in
the grinding data was generated using the D sc Test
ndi cated in which case the grinding data was generated
Bel t Test as described bel ow. 50 - ABfla§l V& Bel t ®Fest & ade

2 B S vier® Qe 8 oY .8 8nX 435 Fh 8n@ 3"

tested on a constant |oad surface grinder,
n face of a 304 stainless steel
nd grindi ng passes,

abradi ng t he
wor kpi ece 55 with 30
wei ghi ng and cooling after each pass,

essure, a 2000 mMmn belt speed, and 1/8 m m n workpi ece
m " ~ m

Qs = 2 2 2 8 S Qs Sy 2 2 & = %"z £ & =

Y 3 B S
mNmene~®eg 0NN IN3RR8ARN

enpl oyi ng 25 | keghy
feed rat®e. 14 Zl&
W.

40 .
o 2

45

50

55
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EP0293 '164B1 [err] 5 20 40 45 50 55 15

EP0293 164B1 [err] 20 15 30 45

disc tests of Exanples 61-98. TheERP283 1648

sane as for

Exanpl es 1-61 except al

and the workpi ece of Exanples 97-98 was 1018 m | d steel
stainl ess steel@yjthout any grinding aid while

tested with kBEg

=t &=

~-5 &G

‘U

10

Total Cut
(Grams)

15

Grinding
Aid

20

Table III cont.

Abrasive
Grade

25

%)

Additive

(Type

No.

50

55

SE gERE Y SR 3

31

23

54
46

47

45
118

147

125

100

85
197
152

RRARRRI]IRKRIAKIRKR

10.6

24
25
26
27
28
29
30
31

Przo3 |

10.4

9.1
8.2
5.4

13

Tb,0,

11.4

16

8.7
12.3

32
33
34
35
36
37
38
39
40
41

Erzo3

8.6

114
142
182

50
50
50
50

10

La,0,

7.5

157

148
105

! R

2.5

63
232

0.5
7.6
4.3
11.8

szo3

42

177

43
44

EP 0 293164 Bl [err] 45 50 55
Table |V reveal s the abrasive grinding
for these exanples were the
of the abrasive grits were grade 50

I nst ead of 304

the remai ni ng Exanpl es were

SER 05283 16 4B8 [$rE] 20 20

71

50



25 55 18
of

EP 0293 164 Bl [err] 10 25 As stated above,
rare earth nmetal s and al um num oxi de produce hexagonal

certain reactions
rare 55 earth

al umi nates. These materials are thERPR93t1§4Bdve t he general fornula [err]

where Ln is a rare earth netal

spi nel
[err],
repl aces Pb 2 and Ve

wi th alum na. They have the magnetoplum bite crystal
in which Al 3 substitutes for

which will forma
structure,
all but one Fe 3 in the lattice, Ln 3

akes the place of the genpiping Fe 3. The hexagonal

and Mis a +2 val ent netal

unit cell consists 'gfv Rng D8 Fith 19, SE D 293,164 BL AI(M ions

in tetrggonal and ogl
oxygen ions and thef
trigonal bipyramdly c
bet a-al um na structure
spi nel blocks is fukd
conmpoundg whi ch nayge
substitutions which
former sites, La, Pg¥Y
Ni, and Zn may occupy
ones containing Nd, La
appl i cat®ons due to th
totally or partialléf
10 Exanples 99 Abrasv
structure were prep@g®
described in npl g <4
vessel Were ch@|ged<20
anal ytical reaggnt gra
nonohydr at e podjer (av
produce a sol . dlhe I
G fford,; Wodadjono
an aqueous sol @i on
101 g of an aqueous$Ee
(28%[err] solids) and

edral siTe$' separated by mirror planes containing

e earth ions. The AI(M and rare earth cations are
pordi nated. This structure differs fromthe
only in that the mrror plane which separates the
n the magnetopl unbite it %Jctaure. 5 The nunber of
Sk &b rhabU® ded Gethed & o8 possi B leaty of
y Bclirdalk Rt Phe®[Bri] J_nB the¥[ &M sites. At the
Nd, Sm Eu, and Ce may substitute, while My, M Co,
he [err] sites. O these possible conpounds, the
and Ce are of greatest interest for abrasive
eir relatively low cost. Galliummay al so substitute
or al um num and retain the nagnetopl unbite structure.
e grits having @ hexagonal rare earth alum nate
0 by eSQJ - g€ln gﬁoc.ess which,was simlarsto that y

15 I nto 18.9 liter polyethylene-lined steel
DO0g of roomtenperature deionized water, 168g of 16N
de nitric acid and 2824g of al pha al um num oxi de
ni | abl e under the trade designation Disperal[err]) to
was di spersed at high speed for five mnutes using a
7@ J el (b7 e S0P dudsan &. b )o Next, 2509 of
nBgfesTuf Pt Paf® ‘ﬂe?a%d’r‘at"e"( 17. 5% Mo sol i ds),
ution 20 of neodymumnitrate hexahydrate sol ution
101g of an aqueous sol ution of
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45 Table IV reveals the abrasive grinding disc tests of Examples 61-98. The disc tests for these examples

were the same as for Examples 1-61 except all of the abrasive grits were grade 50 and the workpiece of
Examples 97-98 was 1018 mild steel instead of 304 stainless steel without any grinding aid while the

remaining Examples

50

55

were tested with kBF: as a grinding aid.
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| ant harium nitrate hexahydrate sol ution (28%solids [err]) were thoroughly

m xed into the sol thereby formng a thick gel. This gave a m xture which
after firing as deternined by el A283 16hBT ysi s woul d contain 97% al umi num
oxi de, 1% MgO, 1% Nd2 03, and 1% La2 03 and woul d have a hexagonal '
alum nate crystal structure as a secondary phase in al pha alum na. The gel
was then extruded into zg cmx 66 cmx 25 5 cm pol yester-Ilined al um num
tray where it was driedg;n a forced air oven at 100 [err] to a friable
solid. The resultant dri£@ REHIASFSIIELRABEDN SLBRYed, cal cined,
and figed, as descri bed|s gﬂ%?‘é"l,‘“‘?S‘TJT'GHﬁE‘é“E'é?‘am‘E"é'b?'asi ve grit
accarding to the presenjihvention. The ceramic abrasive grit was screened
and tThe screened fractBpn i ch passed through a 35 nmesh screen (U. S.
standard screen size) 3 as held on a 40 nesh screen. A screened fraction
of fused, heat- treate m num oxi de abrasive grit 30 which passed
through a 45 nesh scree d was held on a 50 nesh was col | ected. The

coll ected fractions ofzf hel cerami c and the fused abrasive grits were

bl ended in a ratio of 3 rts ceramc grits to 85 parts fused al um num
oxide grits and the méfal blend was used to nake a coated abrasive
product which was testefih dHeld ofcon b s~ i I ecoat ed abrasi ve
belt wes prepared in a z # e Fon 5%%3;!5%%%%%%%?{%? backi ng and
conventional nake and slge|resins. A supersize coating was al so applied
containing 35 KBF4 as a gfinding aid. The coated abrasive was converted to
end| ess abrasive belts andftested-on a constant |oad surface grinder by
abrading the 2.5 x 18 cmfhce of a 304 stainless steel workpiece. Ginding
was doffe for 60 second grihding passes at an interface pressure of 1.76

kg/ cn2, cooling andBwei ghi hg after each pass. The workpi ece was oriented
with its long di nensgi on veftical and during abrading was noved vertically
inan 18.4 40 cmpagh in alcycle fromits original position and back again
for 30,m nutes. GiMding results are shown in Table 5 as the total anmpunt
of stainless steel renovgdjand as a peReent of a control coated abrasive
belt. The control belt hg@as*an &brashile naterial: grade 50 fused abrasive
mat eri al consisting of a 5 eﬂd‘%f‘"éﬂ"pﬁrotﬁﬂtﬁ/ wel §ht al um na- zi rconi a
abrasive and 40 parts by ight fused alum na. The belt is comercially
avail abd e from Norton Co ny under the trade designation NorZon[err]

E-864. 45 Exanpl e 100 Abrlasi ve grain according to the invention having a
hexagonal rare earth netalaal g\m’ na}’eisgwcture was prepared using the same
met hod as described in L& 99 LEERE & hen GhoL e o b & £arth metal and
50 wei ght of magnesi um rate hexahydrate was different. The rare earth
oxi de Was 733 grans a prgiseodym um nitrate hexahydrate solution (22.5%
solids) and 365 grans ofglmpgnesi um nitrate hex- ahydrate solution (11.3%
solyjds). On a fired sol iosnbasi S, the;ng%ulti ng m xture contained 93%

al um num oxi de, 5.6% [ er¥jp, and? 1. 4% MHOT The preparation of the abrasive
grain, coated abrasive s E T RS R TR AT THRMT T'E3TThg was

ot herwse the sane as th di scl osed in Exanple 99. Ginding performance 55
results are shown in Table|V. 20 EP0293 164Bl1
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Table V Grinding Performance Rare Earth Total Cut %
of Exanpl e Oxi de (G ans)

Control 10 99 EP 0293468 [ er 1] 1890

137- 100 [err] 2047 149 [err]
None 1376 100 15 Control These

results clearly show that superi
i s achi eved using ceranc abrgis
al um nates over abrasive grif{é
abrasi veg constructions. Exa
hexaggnal rare earth netal

al umna according to the invgk

and bei rg held by 35 nesh, 4
hel d on 40 nesh. Equal wei gi

30 testing of coated abrasi g
Disc Tedt. The test procedurg

mld steel instead of 304 st g

o

or abradi ng performance of abrasive belts
ve grits containing hexagonal rare earth

bf fused alum na- 20 zirconia in coated

191 TORFRXEGEEMPe, grits having a

ndt NN VRELNTS ¢ phase in al pha 26

on were prepared by the sol gel nethod in
ANfter firing, the ceramic grits were

| ected, the first passing through 30 nesh
he second passing through 35 nesh and being
pf the two screen cuts were conbined to

ade 36 which was enpl oyed to prepare coated
tut . The description of the preparation and
scs is outlined abowg*under t he headi ng
Sesd h iy ®ehs Fhe wor kpi ece was 1018
""‘*ﬁﬁ’ggn&‘gﬁgﬁge was 11.4 kg instead

of 5.91 kg and the tine intenval
| abgratory sanple nmade in the s
Disc conmmercially available fro
present *hpplication, whieh cont
produced by a sol 35 gelgproce
cont ai ni ng hexagonal rare earth

Table VI. Table VI 40 Fi rEal Cu
G ans 4 Cont
1262 12
100 Regal[err] Resin Bo Fi

.abrasi ve disc containing cera
‘whi ch include hexagonal rare e

eysN e
was 12 mnutes. The control was a
me manner as a Regal[err] Resin Bond Fi ber.
t he 3M Conpany, the assignee of the
ined Cubitron[err] ceram c abrasive grits
s including magnesia spinel but not
alumnate. Ginding results are found in
% of Exanpl e.

ol 45 101
Control[err]

Di sc 50 This exanple shows that an _
a&asiv%‘ggc’gs acco?@ ng to the invention

t Al nat e eXnibit 'significantly inproved

1054
r

abr adi ngeperformance grinding |l d steel over that containing a ceramc
abrasive material nmade by the | gel process which does not include the
hexagonal rare earth alum natep! 55 Exanples 102 and 103
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As stated above, certain reactions of rare earth metals and aluminum oxide produce hexagonal rare
earth aluminates. These materials are thought to have the general formula LnMAl11O1s where Ln is a rare
oarth metal and M is a +2 valent metal which‘ will form a spinel with alumina.*They have the magnetoplum-
bite crystal structure, PbFe;204s, in which Al 3 substitutes for all but one Fe 2 in the lattice, Ln 2 replaces
Pb'2 and M"2 takes the place of the remaining Fe'3. The hexagonal unit cell consists of spinel blocks with

56
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Ex'arrpl €s 102 and 103 conpare the abrasiveness of abrasive grits containing
oxi des of al um num and 21 EP0293 164Bl1 rare earth netal with and w t hout
a nucl eating agent. These abrasi VEP @83 164Rt e prepared by the sol gel
process which is simlar to what is descri bed in Exarrple 1. Exanple 102

Into an 18.9 Ilter oI et Ie’sned Iy of-ToRgst i Ao o)
room t enpé b,‘P'Pfr anérl %}%ﬁca jns ars ﬁtz gt% 1 Thfs%@gﬁl% &8 f6m

?ID;[ ;ngr g\gz??'onf Blbcks fs full in the
charge %59?

o
é an aq ueous ron OXI soI utlon (5% solids). The
eponmdg blhiérpﬁn )Ils‘P fs Igrbé/ §ue b thﬁ& posbiblEly 8f dabditu@ond whch‘OOd
e”' 41%!% L?%‘%\Bt FRCGP® G flo M ELARRORy thildrnbr. sitbd) 22,16}, NO,0S,CEX), i 06 thagt
Sur f ace  alh] i M2 B8 N QA EE mBEScRLisy/ t ATAsAdORRdse Gosaible Zompidhdsothé orgss
agent .  TREdifNd, LB GndiCS BRIoF gloRSst #fisleshidr alfiashe @pplisalibnst dus o theintelativalyrigy tdst
nitrate slibm tay bibesubsifuis oyt di parediptor wemisunaridastaiol the magnetriplumbitd studtirme i xer
in an gnount to provide the weight of rare earth metal nitrate solution
speci f i edxaipidsadl e VI1. The conposition of each of these dispersions on a
fired solTds basis is set forth in Table VII. 15 Table VII 20 Exanpl e

[err] Abrgsiye rgfits having a[hgmq\nal rare earth [ajumiripte structure were[ @pqaledptyr sobgn! pmegs
95.5 which was sirfilagto that described in Example 1. 33 25 03
96.0 15 Into an 18.9(iter polyethylene-lined steel vessel were charqyd @?009 of room tem&er%tlge ﬁl}m |

and

wer e ext rmateed6Pmefci6l angyticshreaoers geade pitrs qsma’%?p%qu?lpq Eg@w&

dried in 2&"”@!96 Kaeg'ab'&wdebtz‘e Na"o?tdei' neRiper %ﬁq r wa%xgP p<;rsNext
res@;t antsPeadifr ¥ wa%tP? %ﬂé %%; "ds ﬁgfz ‘Ij[;}" B sblﬁ
édéil ;
fh

having a°ama
a $0|I s u's olu

;sg ; efeln?ld oérﬂao ;;8% trﬁi& A nto"‘ﬁé éisglqéféb?e
cal ci ner g th'° i e, , d @W&n&ﬁa«% Hh@%u RAaioUbe
rotati ng st.’h&% sﬁ efh%l fbﬁﬁw{al ﬂﬁ gbIVRE RieR eXtrudetIMY b 46 criT kBB bAX.
The 35 ﬁedaa hunf @) Svhbre R vas Brfbd iABRERSILGVEN &f106¥ Tt [adiablb setiad an

exit e”d t e’fﬂ&%s'i'ﬁtéhi Bridal mdadHA) vis fiden Thhet] scRGndar editined, ahd GraY,[ds @lestabedli im Examptas
feed int o, g pddite CotaimicNanidiive irit\@ording @ the Qesekit anvedtion. The Tarantizt abrasiveigdt was
silicon Calebied@nd tHa&clebrioatfiattign avhicld passédpitoligh PB8HMbsliescrmen (k3. dlandaed $dreep size)
therei N Qind ¥BOREId 6h S340Mhashi k&@ean. A beeepediichativh otfusedciwatt ieatedialuminumtoside duasive grit

t enper gt uinich passoditheugh a 45 mash screén and wesihdichonea $0omesh weoenlledgtage Theanqlipeled raghiens t o
cool to radanm dempeandttos foseddBrasive grith wera blendsidyie a gatio tof 1Hparis cgigmiscaitsdo 88 parts
grade 50 fuded @luminary ozide arte prxcthe Mingreiiend wes used o MekeagRalebaEasivEERIORUGE RIS of
abr asi ve tegtedtis betiform forcabrasivengsse Bher eoatech phrasivp belt wasipeapargd i@ cqpvgntonal "gP'I?& re
for maki regpoivesterthaging pgd eameentionalimake ang sjza resins d\ PRIFiepsoatingywas alspApplied cafiining; 1 q

di sc abssdKBfads 29¥9dipefi€i ze, whi ch i ncl uded KBF4
The coated abrasive was converted to endiess abraswe belts and tested on a constant load surface

o grinder by abrading the 2.5 x 18 cm face of a 304 stainless steel workpiece. Grinding was done for 60
d second grinding passes at an interface pressure of 1.76 kg/cm2, cooling and weighing after each pass. The
workpiece was oriented with its long dimension vertical and during abrading was moved vertically in an 184
40 cm path in a cycle from its original position and back again for 30 minutes. Grinding resulis are shown in
Table 5 as the total amount of stainless steel removed and as a percent of a control coated abrasive belt.
The control belt had as an abrasive material grade 50 fused abrasive material consisting of a biend of 60
parts by weight alumina-zirconia abrasive and 40 parts by weight fused alumina. The belt is commercially

available from Norton Company under the trade designation NorZon™ E-864.

Example 100

Abrasive grain according to the invention having a hexagonal rare earth metal aluminate structure was
prepared using the same method as described in Example 99 except the choice of rare earth metal and
50 weight of magnesium nitrate hexahydrate was different. The rare earth oxide was 733 grams a
praseodymium nitrate hexahydrate solution (22.5% solids) and 365 grams of magnesium nitrate hex-
ahydrate solution (11.3% solids). On a fired solids basis, the resulting mixture contained 93% aluminum
oxide, 5.6% Pr20; and 1.4% MgO. The preparation of the abrasive grain, coated abrasive belts made
therewith, and their testing was otherwise the same as that disclosed in Example 99. Grinding performance

§5 results are shown in Table V. '
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as the ‘grinding aid. The workpi ece was 304 stainless steel except a 1.2 cm
wi dth was used instead of 2.5 cm G nding performnce can be found in
Table VI11. 45 Exanple 103 The abrE?in%& Bl for Exanple 103 was prepared
and tested in the sane manner as Exanple 102 except the iron oxide

nucl eati ng- agent was not added and the anount of dei oni zed water was 9102 -
grams. 50 55 22 EP O 293164 Bl Tabl e =pdpile

Staimess Steel Remvedlgga"p' ® Grinding PerformancgNUC| eat ed

197 103, 167
Contyal [err] Rare "Earth 'rotal Cut % of

100 1 Made wth gra f used | rconl o Asi ve

grits avail abl cExample e trade—deéf—bgu%ﬁon Nor ‘t‘h‘e"NOTton

Conpany. 20 An increase in abrasive performance IS readlly appar ent

fromthee data ofqTabl e 8 by sigge gritggoedhi ch contail8® he

nucl eati ng agen%.9 VWhile this'i n@%%ﬁ’a’sd‘b’een described in terns of

speci fic enbodi yggts, it shoul dppm undemtsgt ood tH2047t is capa4® of further
modi fications. The clains herein are 1htended to cover those varjations

whi ch one skil | gdrzonThe art woMbnerecogni ze as ¥h¥ cheni cal e]g@val ent of
what hads been de€ontkedl here. 25 Clains 1. Ceranic abrasive grits
conprising al pha al um na and at Ieast one additional phase one of said

addi tional ph ses c ar acterl z bl}/ Jei ng 8 Pﬁb?% 2 1s MUl 45K
OXI‘\q? and at ﬂg tammg exa p(::ao @ %1' % ag?éél b%ﬁé losfafuéeﬂ'?aﬁm%% h
a raseo

metal sel e%r nam ated

ytterbi dfm ﬁ%é r?\° anurr' gadol | nium cerium dyspr osi um er bi um and
m xtures o nore of such rare earth netals. 2. The ceram c abrasive
grits of c urther characterized by including about 0.25%to about

30% by 35 Ceiﬁﬁﬁ&éﬁasﬂﬁ byfits Raving-a HeRBoRdP FaPdTbdith dridiaR Sluvifatd bs b Seddhda/ BHase i alpha
further ,ghaidird 8dcorafgl tdie Wérﬂiorﬁ\]véiérbd%bﬂ?édlﬁ He sl gl niiettiod irethé biimemérmbr a3)XExalaple
reacti on pye A& ik thdGolamicights Wefd stteanedaand) BNorserberpdutssaeliected, the first passing through 30
mesh and being held by 35 mesh, and the second passing through 35 mesh and being held on 40 mesh.
Equal weights of the two screen cuts were combined to provide a blend identified as grade 36 which was
employed to prepare coated abrasive from which discs were cut. The description of the preparation and
30 testing of coated abrasive discs is outlined above under the heading Disc Test. The test procedure was
slightly modified. The workpiece was 1018 mild steel instead of 304 stainless steel. The pressure was 11.4
kg instead of 591 kg and the time interval was 12 minutes. The control was a laboratory sample made in
the same manner as a Regal™ Resin Bond Fiber Disc commercially available from the 3M Company, the
assignee of the present application, which contained Cubitron™ ceramic abrasive grits produced by a sol
a5 gel process including magnesia spinel but not containing hexagonal rare earth aluminate. Grinding results
are found in Table VI.

\./ Table 'VI
40
Final Cut % of
Example . ' Grams Control
" 101 . 1262 - 120
Control! 1054 _ 100

1 T '
Regal™ Resin Bond Piber Disc

50
This example shows that an abrasive disc containing ceramic abrasive grits according to the invention which
include hexagonal rare earth aluminate exhibit significantly improved. abrading performance grinding mild
steel over that containing a ceramic abrasive material made by the sol gel process which does not include
the hexagonal rare earth aluminates.

55
Examples 102 and 103

Examples 102 and 103 compare the abrasiveness of abrasive grits containing oxides of aluminum and
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40 4. ‘The ceramic abrasfve grits of claim1 further characterized by said
al um num oxi de and rare earth netal oxide.reaction product being in the
form of a perovskite phase. 5. THEP @28%M84Bhtbrasive grits of claim1l
further characterized by the rare earth netal oxide content being from

about 1 to about 30%b ight. 45 6. An ' . t rd b
"l nifo T A i ol A AP 8 41
gb_r asi ve f?F??ﬁUE'beTs W AP Whas = Ao e %ha acterized by said abrasive product
eing a 1 rasive product. 50 8. The abrasive product of claimbé6
f urtbe§ Mrl zed by said abrasive product being a bonded abrasive
prodyct. 9., The 188 biifetiyieRsitel sRbl vebsal Ward chavieti (88979 DN adomCibraperatie dighizeai d
abr asi ve yaisPOidsd of f8N) BhafytidaP teafent GRAUSMANRNackib 2760g of RIPRS BiliBiniini @R onch@draté,
met hod  OfpowdeK (DigeraV )2t 21630F @ hduSoug lirbrt GkideSsaliitibn e ladlitls)CTheEhirgd Wy dispersest atps
of 1 a. Cighispéed Jor Aildliinitas txytidracifiordy WhocHonageiidet Mizerr(Giteecol Golrp..viivdsoin, R.H).fibe &’
bl end mhiih oMiftchad 4 s@tlcd aparsf Adut 200EsHudde REGrsGun B aFted|ae aAuckatBg agent. The
St ai nl es Sesulfiige dibpefsn® \and] ai-equeplsesolution containing the nitrate salt of\the|rarateegdh metal were
% of ContnetdredliBrough an in-linel®Rer in an amount to provide the weight of rayggarth metal nitrate solution
197 103 specified in Table VIl. The composition Rfppach of these dispersions on a fired solids basis is set forth in 1 57
Cont r ol [ Sieblp VI

1OQt 155 I I o Madg with grade 50 fused alumna:zirconia abrasive
grits avail abl e under the trade deg, t Nor Zon[err] fromthe Norton
Conpany. 20 An increase in abr 2B1d Weformance I's readily apparent
fr@wn_}:thg data of Table 8 by use of abrasive grits which contain the
nucleati ng e Wil e pithigs i nverel @0 as beagogescri bnd,0p ternmsMgb

speci f¥%c e hts, it 2hdul d be—ﬁnaersti,ggg E at it Ts capable of further
nodi fications. The cl ai ' ' = rations

whi ch one skilled in the art would recognize as the chem ¢cgl equiyal,gnt of
what has bedPZescribed Herfe. 25 Ol m;gl. Cefani ¢ abr a?i'%g gr ?t s\i EE
conpri gi ng glpha al um n? at le one addi,tional phgsgs one of i d
addi tional ses chara t%;b?zed by%?)'tgi ng ar eazct Il on pr ogt]?? of al t}rhggum
oxi de and at | east about 0.5%

The gels were extruded into a 46 cm x 66 cm x 5 cm polyester lined aluminum tray and dried in a forced

air oven at 100° C to a friable solid. _

30 The resultant dried material was crushed using a "Braun" type UD pulverizer having a 1.1 mm gap
between the stesl plates. The crushed material was scresned and the 0.125 mm to about 1 mm screen size
material was retained for firing.

The screened, crushed material was fed into the end of a calciner which was a 14.5 cm diameter 1.25
meter long stainless steel tube rotating at 6 rpm, to provide residence time therein of about 3 minutes. The

35 calciner had a hot zone feed end temperature of 350° C and an exit end temperature of 600°C. The fired
product from the calciner was feed into a 1390°C kiln which was a 10.1 cm diameter 1.53 meter long

p,- silicon carbide tube rotating at 5.5 rpm to provide a residence time therein of about 3.8 minutes. The
= product exited the kiln into room temperature air where it was collected in a metal container and allowed to
cool to room temperature.

© 40 The abrasive grits were screened to a grade 50 which has an average diameter of 430 micrometers.
Each example of abrasive grits was used in a coated abrasive fiber disc and the procedure for making and
testing the disc is given above under "Disc Test". The fiber disc also had a supersize, which included KBF;
as the grinding aid. The workpiece was 304 stainless steel except a 1.2 cm width was used instead of 2.5

cm. Grinding performance can be found in Table VIIl.

Example 103
The abrasive grain for Example 103 was prepared and tested in the same manner as Example 102

excopt the iron oxide nucleating agent was not added and the amount of deionized water was 9102 grams.
50
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30 ‘by wei ght of the 6xide of a rare earth netal selected fromthe group
consi sting of praseodym um samarium ytterbtum neodym um [|anthanum
gadol i nium cerium dysprosium erBP@®93184 Bilxtures of two or nore of such
rare earth nmetals. 2. The ceramc abrasive grits of claim1l further
characterized by including about 0.25%to about 30% by 35 wei ght
yttria. 3. The ceram c abrasive grltg.agfleclvqlgrf] 1 further characterized by .
said al um num oxi de and rare earth reaction product being in
the formof a garnet phase. 40 4. The ceramic abrasive grits of claimi1
further .characterized by said alum num oxi de and rar estsinlesetsteaki de
reac{ion product being in the formof a perovskite phase.pgnoJdif ceramc
abrasive grits of claim1 further characterized by the rare earth netal

oxi de cont enEXBBPAB from about 1Nueleabed 30% by wei ghtd of @ontgoby, asive
product characterized by including said ceram c abrasive grits of any one
of claims 1-5. I02The abrasive pro¥lest of claim6 further ch¥@acterized by
sai d abrasive product being a coated abrasive product. 50 8. The abrasive
product of clai A8 further charact¥8®ized by said abrasive prifilict being a
bonded abr asi e g rdluct 9. Thé abrasive product of claim 6V£¢16ther
characterized 8 8fd abr asi ve product being a lofty non-wo

abrasi ves produc}qadlowiéh”g&ba 80 Faké ”ggafﬁ’tﬁ?ﬂiczﬁpé@éiyeaﬂﬂéﬁvesé‘tﬂts
met hod conpr agaidablie &h 8rade@naesi §a i 0w Ner 2o of fou t e

addi tive nat Rbkc8bnWaompahel s a bl end which when fired forns 23 EP 0 293
164\481 a ceram c conprised of al pha alum na and at |east one other phase

[ f h dd
Ei?lsg dt Isg i dr mlr;[c&elg alP' h1 L Vaﬁpe %tgeé\rrlog rﬁagl ld a?é%n?g dﬁ I;H?e ngaed?q'al?lé) BFBK/ (ﬁgélgfeabpaswe -
des

produce partlc es,;
cal ci ning Hs%v?ﬁh c% vgrﬁiroﬁ Qrial rﬁxgto* Qaun% Jnﬁsgamgntpﬁ'dmw\bgluﬁ&eﬁt&d that it

material s; 3{ 3f FTRAN Pgéc% gtlonéthhb & ﬁé HofbinP4r8 ik BocPo Gl Thdse WaHafidnk @hich one
h

char act er i Zgio 8 e Ghdnfilal GiaivEIGht b Whatiss B6bn @bscAbddader. €ar t h
met al sgl ect ed fromthe group consisting of praseodym um sanarium

ytterbi um cagadym um | anthanum gadolinium cerium dysprosium erbium and
m xtures of two or nore of such rare earth netals or the precursor of said
oxide in a1l ichnfc werhiivel gitd conprisingl @iphan aloiem dnd @t least one jadditianalaphesentonq of said
provi de at | eagitionallphases Ohatetieliaed g bejiig a reactien praductof aiemiabm oxidedand af Ipast akopty0.5%g

t he sol isels ofbySwsdight bil #he dxidel 4f. a Terse eanibtriatal selécted famnihe rdug reopsisting: pf araseedymjume

by sai d precusasaiun gitgdium ceasymiva inthanpm, gadelinihmgetiym, dysprosium, erbium and mixtures of
two or more of such rare earth metals.

2. The ceramic abrasive grits of claim 1 further characterized by including about 0.25% to about 30% by
85 weight yttria.

3. The ceramic abrasive grits of claim 1 further characterized byﬂsaid aluminum oxide and rare earth
metal oxide reaction product being in the form of a gamet phase.

4 4. The ceramic abrasive grits of claim 1 further characterized by said aluminum oxide and rare earth
metal oxide reaction product bsing in the form of a perovskite phase.

5. The ceramic abrasive grits of claim 1 further characterized by the rare earth metal oxide content being
from about 1 fo about 30% by weight.

45
6. An abrasive product characterized by including said ceramic abrasive grits of any one of claims 1-5.
7. The abrasive product of claim 6 further characterized by said abrasive product being a coated abrasive
product. '
50 .
8. The abrasive product of claim 6 further characterized by said abrasive product being a bonded abrasive
product.
9. The abrasive product of claim 6 further characterlzed by said abrasive product being a lofty non-woven
65 abrasive product.

10. A method of making ceramic abrasive grits, said method comprising the steps of:
a. combining alumina hydrate with an additive material which forms a blend which when fired forms
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gel method conprising first preparﬁ 8 283 #P4&Blre of an aqueou Sper

al um na hydrate and an oxide of said rare earth netal or a precursor
thereof and then gelling said m xture to produce said blend of the gelled
material. 20 13. The nethod of clai npdf;gogikied in that the said nethod
conprises the steps of preparing a soi—of atum na hydrate, drying the sol
to forma porous dried solid conprised of dried sol, crushing the porous
dried solid to formparticles, calcining the particle%tabnbOQQeSteehe

al um na hydrate to an insoluble formof alum na, preparingeﬁoh@angeneous

m xt ure of i.d rare earth netal,. oxid its precursorgingsa,li UI 25
vehicle in gﬁﬁgﬁiﬁhe cal ci ned aﬁgﬁéﬁﬁﬁiéisubstantlal

i npregnating said mxture into said particles. 14. The met hod of claim13
furt hero char actt@?@i zed by said |ﬁpﬁ%ﬁhat|on bei ng acconpllsheH By i npr egnat -
ing said partlﬁ S nore than one me. 30 15. The nethod -of - %;in114
further charac 8 i zed by the conc ration of rare earth net oxide or its
precursors i kontgo1¥pregnati on solwion being the same in eaghg
|npregnat|on 16. The nethod of claim 14 further characterized by the
concenttati dn efadenwia®najidade SO Huswd kaivigindh: zircdhid eslenasive gaths

i mpr egnat i oavailabliec undeirothef tolaalemdes ifgnathisyn MNawrzxen'er frven biyet he
conposi t i onNef tone CGompaaghat i ng sol uti on being the sane for each

i npregnation. 40 18 The nmethod of claim 14 further characterized by the

ConMPOsiyf i 0N AQfinckddSs in"EBFASIUE BbrohEhnS® IsUbdd afiRlenOirdi thbQIa@Y: ThS 8@RWke of abrasive

i mpr egnat jffwhidhontdii heBEIBAIAY &fentC! @i m 14 further characterized by including
the step Of vaiginRInvantdh @S béeh@escBbeddin oAl df\spétdic @thdbdimants, it shduldereandeesiacs that it

di sper si OR. cafdble?§. furifee meaifictions. EHar @By @ergin i dres inehdeall taicovet thiase tviriations which one
char act er skaed inliye @t wduiasdogaizepesritiei avemiodl egaivatbnt «f awbétihesbeen desedbediheieng i n t he

f orm ofzs hexagonal rare earth alum nate. 21. The abrasive product of claim®6
further cBhirasteri zed by at | east a portion. of said reaction product 50
being in the formof hexagonal rare earth alum nate. Patentanspr|Uche 1.

Ker ani sch® Seammi¢ lebresier grite]icampisish calphe (atiau psk ftaledsh @neriaAdiionsl cphases °ﬁ% of sa'd
zusl t zl i che #FHEYeal @ﬁﬁﬁ&l‘%’@l‘?"z%‘ﬁ‘y bemg\ﬂméiw"\mwueh é%'%"ﬂ'"'ﬂ’ﬁlﬂ'?%?“ﬂéﬁ'@??" dé{

ei ne da@lur cHPY %‘@k@h HEE‘P @ﬁ'ﬁ%? B &qre egipmetples éﬁ 159 feq b (9F?§?)|°8’&ﬂf ’L e xtym'”mf

Al umi ni uroxi @AM Tﬁ "6‘3'5’"@899 linamy SN, (YT oS iU &rPIUM and mixtures o
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3. The ceramic abrasive qrits of claim 1 further characterized by said aluminum oxide and rare earth
metal oxide reaction product being in the form of a garnet phase.

oxide being a rare earth netal salt of a vol atil e anion.
of claim 10 further characterized qX said conblnlng bei ng b l mmE u"
¢

40 4. The ceramic abrasive grits of claim 1 further characterized by said aluminum oxide and rare earth
’ metal oxide reaction product being in the form of a perovskite phase.

5. The ceramic abrasive grits of claim 1 further characterized by the rare earth metal oxide content being
from about 1 to about 30% by weight.

6. An abrasive product characterized by including said ceramic abrasive grits of any one of claims 1-5.

7. The abrasive product of claim 6 further characterized by said abrasive product being a coated abrasive
product.

50 : : :

8. The abrasive product of claim 6 further characterized by said abrasive product being a bonded abrasive
product.

9. The abrasive product of claim 6 further characterized by said abrasive product being a lofty non-woven
55 abrasive product.

10. A method of making ceramic abrasive grits, said method comprising the steps of:
a. combining alumina hydrate with an additive material which forms a blend which when fired forms
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Sel t ener diae tired hé&hdaas clailhi 130akeher eharactorized by seidcimprepmdiondkming rat¢ogwlish@k bydipregmatr

Tri gerfl ~ssinglsaid pariickis mogeothahadte 8mer Ceni sch i n ei ner sol chen Menge erzeugt
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Ver f ahr en nawkursurssip tha dmpragpation selutioe Reitgcihesamed] eaah BIPregBRliPB di e di e Vorst uf e
des Seltenerdnetal |l oaxi ds bil dende Verbi ndung ein Seltenerdngtal t; Boir ei nes
f1 Uchti getd- Apa Bratiod et claimpt4 fydher sharaciprized y 1R SRcqutigtionnof imargejaigy solution being
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) 17. The method of claim 14 further characterized by the composition of the |mpregnat|ng solution being the
~ same for each impregnation.

40 18. The method of claim 14 further characterized by the composition of the |mpregnat|ng solution being
different for each impregnation.

19. The method of claim 14 further characterized by including the step of adding a precursor of a
modifying additive to the aqueous dispersion.

20. The ceramic abrasive grits of claim 1 further characterized by at least a portion of said reaction product
being in the form of hexagonal rare earth aluminate.

21. The abrasive product of claim 6 further characterized by at least a portion of said reaction product
50 being in the form of hexagonal rare sarth aluminate.

Patentanspriliche

1. Keramische Schleik8rner, die Alpha-Aluminiumoxid und mindestens eine zusitzliche Phase enthalten,

§5 wobei von diesen zusitzlichen Phasen eine dadurch gekennzeichnet ist, daB sie ein Reaktionsprodukt

von Aluminiumoxid und mindestens etwa 0,5 Gew.-% des Oxids eines Seltenerdmetalls ist, das aus der

Gruppe ausgewdhit ist, die aus Praseodym, Samarium, Ytterbium, Neodym, Lanthan, Gadolinium, Cer,
Disprosium, W Erbium und Gemischen von zweien oder mehreren dieser Seltenerdmetalle besteht.
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11. Verfahren nach Anspruch 10, dadurch gekennzeichnet, dag die die Vorstufe des Seltensrdmetalioxids
bildende Verbindung ein Seltenerdmetallsalz eines flﬁchtlgen Anions ist.

12. Verfahren nach Anspruch 10, dadurch gekennzeichnet, daf das'Vereinigen in einem Sol-Gel-Verfahren
45 durchgeflihrt wird, in dem zundchst ein Gemisch aus einer wéBrigen Dispersion von Aluminiumoxidh-
ydrat und einem Oxid des genannten Seltenerdmetalls oder einer Vorstufe desselben hergestelit und

dann das Gemisch zu dem genannten Gemisch aus dem gelierten Material geliert wird.

13. Ab3inderung des Verfahrens nach Anspruch 10, wobei ein Sol eines Aluminiumoxidhydrats hergestelit,
50 das Sol zu einem pordsen getrockneten Feststoff getrocknet wird, der aus getrocknetem Sol besteht,
der pordse getrocknete Feststoff in Teilchen gebrochen wird, durch Kalzinieren der Teilchen das
Aluminiumoxidhydrat in eine unldsliche Form des Aluminiumoxids Uberflihrt wird, ein homogenes
Gemisch des genannten Seltenerdmetalloxids oder seiner Vorstufe in einer Trégerfllissigkeit hergestellt
wird, in der das kalzinierte Aluminiumoxid im wesentlichen unlslich ist, und die genannten Teilchen

85 mit dem genannten Gemisch imprégniert werden.

14, Verfahren nach Anspruch 13, dadurch gekennzeichnet, da zum Imprégnieren die Teilchen mehr als
einmal imprégniert werden.
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rares ghol Sy aHaSaitbeE pRHsSRURAEMBNRL | SlaHD cArristh e yirelldTBst UhapIIult A8 réaction de
ytterbium. n&w&v&vaumlﬁaﬂbhanﬁomsgﬁmhlomwmh p6iy deiioxydd \iSi il o) tertas aresaheiti des
mel anges dedgeuy gralpd |cusstiiaglides Grasdodirfe, 2inarlMm, (Rabite, nédyniea ranthane Lgadiatinium,
precurseur gétidint dySpryshen, @fbiutn a1 desmélanges dei dyut alephisleins del lspnéteshy desctonas raresl. ange
dans une quantite pernmettant de fournir au noins environ 0,5.% en poids

d' oxyds de Ratiales déamicues abrasies cslom g eyenslication oh qdractérisées e SulrL En toe rafelissge.
10 11. Pr oceahprenpent anviren ¢.25,/% Acindran Bd % enpoidedylitiet dri sd on outre en ce quo

| edit prdcursour conpos4 d' oxyde de netal des terres rares est un sel de

met al desS-t Eartieulps rodramigues akrasiyps slonla| revendication 1, caractérisées en ce que ledit produit de
réaction de I'oxyde d'aluminium et du métal des terres rares est sous la forme d'une phase de grenat.

35
4. Particules céramiques abrasives selon la revendication 1, caractérisées en outre en ce que ledit produit
de réaction de I'oxyde d'aluminium et du métal des terres rares est sous la forme d'une phase de
perovskite.

4 5. Particules céramiques abrasives selon la revendication 1, caraciérisées en outre en ce que la teneur en
oxyde de métal des terres rares est d'environ 1 & environ 30 % en poids.

6. Produit abrasif caractérisé en ce qu'il comprend des particules céramiques abrasives selon I'une
quelconque des revendications 1 & 5.

7. Produit abrasif selon la revendication 6, caractérlsé en outre en ce que ledit prodult abrasif est un
produit abrasif de revétement.

8. Produit abrasif selon la revendication 8, caractérisé en outre en ce que ledit produit abrasif est un
50 produit abrasif aggloméré. '

9. Produit abrasif selon la revendication 6, caractérisé en outre en ce que ledit produit abrasif est un
produit abrasif non tissé spongioux.

s5 10. Procédé de fabrication des particules céramiques abrasives, comprenant les étapes consistant 3 :
a. combiner un hydrate d'alumine avec un matériau d'addition qui forme un mélange qui lorsqu'il est
cuit, forme une céramique comprenant de I'alumine aipha et au moins une autre phase résultant du
matériau d'addition ;
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16. Procédé selon la revendication 14, caractérisé en outre en ce que la concentration de la solution
d'imprégnation est différente pour chaque imprégnation.
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17. Procédé selon la revendication 14, caractérisé en outre en ce que la composition de la solution

\UJ d'imprégnation est la m&me pour chaque imprégnation.

18. Procédé selon la revendication 14, caractérisé en outre en ce que la composition de la solution
40 d'imprégnation est différente pour chaque imprégnation.

19. Procédé selon la revendication 14, caractérisé en outre par I'étape d'addition d'un précurseur d'un
additif modificateur & la dispersion aqueuse. '

45 20. Particules céramiques abrasives selon la revendication 1, caractérisées en outre en ce qu'au moins une
' partie dudit produit de réaction est sous forme d'un aluminate des terres rares hexagonal.

21. Produit abrasif séion la revendication 8, caractérisé en outre en ce qu'au moins une partie dudit produit

de réaction est sous forme d'un aluminate des terres rares hexagonal.
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