e
2/ ZA- A—7 ?07 153 discloses mxing a finished abrasive gra| n

mnfh pu[verulent nmetal and heatlng this mxture in order ootce —a
aggregat e of abrasive particlesi! The nolten net al serva§H§§SBEﬁH@AS¢ﬁfN
the abrasive grain; it does 5 not itself becone a constitygnt off§

polycrystalline structure EP- A-491 184 di scl oses a si ntered
conposi te abr afer@megodghleifmigitel GRSy hard material in a m P
[err]- Al[err]Oh@ﬁﬂu trix. The hard material used is prefep' qufj
silicon carbide. The invention starts out fromthe rec gltl that
besi des t he phy5| cal material properties such as hardn& gg Gt%ggh

ness, resistance to mcrocrack extension or mcro-wear Deddvqiaanal |y
speci fied foor corundum abrasiv S¢ Sﬂ9ﬂ¢f cant.inportance for the

achi evemenP of an | ncreased to 7 -'%m?l‘gg ﬁr%?i’dvfl onally be attached
to a high constancy of these values within a particle size fraction.

RIS v LY nk:a gnkeiatag B6 SRR bk U U e agugﬁgﬁﬁ Wm ch,

besi des the usu qual 1t eat ures E nardness) has
only snal | qualtlotyavBIFPQESQOfOF-' dﬂyewmmra b'a{lcﬁhGFe@F‘»aléw | fohkeol s

surprisingly bgghufactur@dtHdrdfrddxd.s is achieved by the addition of tin.
The invention accordingly provides an abrasive which consi sts

essentially of sintered polycrystalline ceramc corundum and is
obt ai nabl e by tBesidels gﬁhsBdOC@Gﬁundﬁiju% ishaimetedszogly n i bife

i d d .010 ' .
cal cul at edUas CRRABICIR ORI which: | BleRYSS, ot Eb PP i pAdine
structure. Thestimcture,cehowst afvaptageoubl weabdvehar b ande whtich An
content of  yya¥4f% h‘ﬁ!‘i‘ﬁ?@t r:flor %]El.%.lil ﬁna%%gﬁ 1%’5" %5: e§Qﬁ5h@ B¢t hl?Lgh?*O

exceeded. Advant ageous atur di ¢cate
subclaims 2 toadloy Staméeﬁﬁveﬁﬁqe@rﬁﬁ upekes pP‘é%‘FHé%ea anghEPFrélFé&It

whi ch cont dneFedzealnatbul. 1 AN AN AGRINED IR Pirdielss For Preéparing
15 such ceramic corundum abrasives is the sol~-gel process in

which a sol containing a water-containing alumina,
usually aluminium oxide hydrate, is converted into a gel
by addition of acid. After drying, this is calcined,
crushed and subsggyently sintered. Particularly over the
20 course of the past ten years, many attempts have been
made to improve the quallty of an abrasive obtained in
such a way by particular process steps (EP-B 263 810) or
by additions of material. The latter can, in accordance
with their action in the sintering process, be classified
25 on the one hand as nucleus formers (M. Kumagai and
G.L. Messing:_Controlléa Transformation ... J. Am. Ceram.
Soc. 68 (9), 500-505  (1987)) or on the other hand as
modifying compqnents. The latter influence the sintering
process and ‘the structure and the properties. of the end
30 product in different ways. Modifying components used are,
for example, magnesium, hafnium, cobalt, nickel, zinc
(EP-B 0 024 099), yttrium (EP-B 228 856), iron oxide
(EP-B 200 487), rare earths (EP-B 293 164), lithium
(EP-A~441 640). Although some of these additives do cause
35 a significant improvement in the abrasive properties, the
values are found to have a wide scatter which has the

effect of reducing quality.
‘ Sheet Has Been Replaced .
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in subclaims 11 and 12. ‘

The invention further provides a process for preparing a
corundurh abrasi ve, which process conprisgs_the foll ow n
a) preparation of -a sol containing an afum nium hydrox- 5

TRIBASHRET HAS BEEN
ste pBE‘DLACED
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starting mat | s S | 0 S I on of
dem neral i zegfvét (g'rm J’a"'&{ lﬁ-j&%% Bu't ﬂ'gmt ot}tl?'ne sta&ﬁ ng nat 2%{%;[( and
the suspensi dresides the PhiYélf#FPﬂ-f mpdenial orreroies csigheppalhagidsent ,

b) conversi cmeé)é tﬂsuﬁahesgtox%sq%ltan& 10 midFd¥éRacRNekBensdbsi at i on of
t he gel, Crus and thlaglﬁr}'”\é clagslflcgtlon of t%drle

or caIC|ned|Wﬁ: ¥HFAL o cOnVentionally . ppREiLier, IOF | FREPR @R at e.

It is chd actmasinsss; rs:ltdrﬂrf:a:atnm Wamcegfmtbheadchseﬁénemﬂcteﬂ aro the

sol in step I a@%&ﬁ t he
sintered rratgl%f%l[ %% %fllﬂa%&p@ dcialctdlnotngs'l'lr?' nore than (#g%%ﬁ)

wei ght of tirhigh COEa'FéBPHt@(f d&hese mltaes within mjvBarkéedes size
enbodi ments agEadi&y. i N subclains 14 to 18. 20 Hardness and a fine
grain can, as is known, be inproved by the addition of magnesium It
has further proven to be very advantageous if the abrasive al so
contains lithitinis an obljecebypfharhketpreath g otbichrepater & doramumir t her

cobal t

Fi nal | furt t 5
YEEr ot (AR AY WEE o BPRYHeE. S WD HHal1fY §2aci28d (g
exam nati on gawticwldwr ed dughachavdnesshedchas quuly slemhlslur igued idfy t he
product prOd‘{fa%a@élérfb (Pfthin £BIPLESCE YERiRC! W hE¥CHuIptiThinyaHr ©

whi ch i s easi
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been found that this is achieved by the addition of tin.

Aecordingly, an abrasive of the invention comprising
mainly ceramic corundum is characterized by it having a
tin content. This content should, calculated as tin
oxide, lie above 0.01% by weight of the sintered end
product. Furthermore, it preferably lies above 0.1% by
weight. A content of 5% by weight, preferably 1% by
weight, should not be exceeded.

Hardness and a fine grain can, as is known, be improved
by the addition of magnesium. It has further proven to be
very advantageous if the abrasive also contains lithium,
whereby hardness and product uniformity are further
improved. Finally, further modifying components such as
cobalt, yttrium, hafnium, iron and/or rare earths can be
used.

Optical examination of a fractured surface or etched
polished surface of the product produced as in the
examples given below reveals a structure which is easily
distinguishable from conventional products. Between
conspicuously larger particles, some of which show a
terrace structure typical of alpha~aluminium oxide
(Petzold/Ulbricht: Alumina and alumina materials, p. 83,
Figure 7.14), there is an accumulation of smaller

is Sheet Has Been Renla

T

|

1L




/

“ .
3% di stingui shable from conventional products. Betweejfp e .

cgnspi cuously larger particles, some of which show a . t pr e SHEET (ASBREN
typi cal * of &l pha-al um niumoxide ~ (Petzold/ U bricht: Al lm na AFER na

materials, p. 83, Figure 7.14), there’is an accunul ati on of smaller.
-4- particles. .The era i Ze _Lati The r ARG S Ja.Af 1 . IS
at least 3 : fargttﬁc%ess ‘gg%gr 31%?§%§?' egé‘ grE ?ﬁ%‘ﬁQS fﬂ% éi%jesélczzéntr%té'roger
particles are damrajelleash Iostlcabet is genmpsllyospretery thespd &t do from
one another by fdau largek PE-SIRIdST aRRl liLtgSly [hanl asse aswml | er
particles fform an eslsentlanlﬁl continuous matti X | Q:v\,hl h th§1 | ar ger
particles ar @14 ffEPLleteld mienaraked Jrom opg grother g’é{rﬁ B¥ETnhi ch
are presers i roft khet smaldelrapartielesicPhie layei=tof amalied pagedclast i cl es
are at | east e e 1 REGH ]

area. The gl. e%g%tgn%ggég?aﬁgge%aﬁh%r%%?%b’éIb'{glg.corre%‘g\&?f#gqg

di fferent conpRfticdes Tharpar pitbedded c| edceypudntigns ofj gismaller

proportion of priaidd WhichThes feebbAf ifdthe tridiRjuler dRtersticednsi st
al nost excl uswe%a/ of t|$hg' 15  al ug.n;um oxmLe. aTﬁg tlg |§ o
preferential | Pesech Ehy IARIRE PATLIBAER A58 9T | HRrERarPRROREPY Soes.
This 19 so amep| mrestheranyhfougherbranitlies ngveanpanewide iarea. The
particul ar na ' tL.L L& hj 0 s e, ' L U r,ar e
earths. In th?is?f'%éoérﬁggg %%é%%?%%é rrggmtg t%hs?'gls apcé%rﬂ?l%éésﬁ%i {cih ian t he
et ched pol i sh&éd-&fezanin compogition; siTheyularger Paghicdes EPREARR apy

distinct = pHigHegar ?Q@po&‘%:bﬁe bift caABphaCalifin iR abeiéleHHHIAt @hedsS
crystallites. he abrasive of, the :]Jnve tion_.has, ﬁtieSId Sa& h_
hardness, 25 STRISEH | PRRFgh OFeTURY BOTOFH SXTHURNVELY 1PGh ﬁ’&amal
and mech&ni calumdadunso oikdde.f or Theanptini n idie preferentialdly asiore
belts strewn [ . LAventi o LgniLLcagh .

i ncrease in t}ﬁél'erI et%(?g'p%alq?"reﬂi;sgg%ﬁ%le%%% 18 %%Baem .elsl_esli. gﬁ??{l:gg%%%y ﬁ%‘é’r‘s eased
abraded masse@als®r appdi@s itn epanyl .further Thedifyingy campenentsvedni on
can be used opF4RUY 1A Smagnesium, yttrium, lithium, cobalt, iron,

titanium, rare earths. In this context particles mean

20 those shaped units which in the etched polished section
are distinguished from one another by distinct
boundaries. In the literature they are also designated as
crystallites.

The abrasive of the invention has, besides high hardness,
25 unusually high resistance to, in particular, high thermal

and mechanical loads so that, for example in the use of

abrasive belts strewn with the abrasive of the invention,

a significant increase in the tool 1life is achieved

besides significantly increased abraded masses per time
30 interval.

The abrasive of the invention can be used on substrates,
as a component of bonded grinding tools or as loose
abrasive, for example in abrasive blasting or lapping. In
all application areas, any qualitative and guantitative
35 combination with other abrasives can be used. 0Of par-
ticular advantage is mixing with abrasive grain of higher
or particularly highl hardness such as, for example,
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asf a conponent of bonded gri ndi ng tools or as | oose ad

exanpl e in abrasive blasti-ng or lapping. In all appli céH!S(ﬁﬁ%ﬁTe'dés Bgﬁ?’
gualitative and quantitative 35 conbination with other dbrasi REPLAGEDp e
used. .Of par- .ticular advantage is ?n'iiﬁg wi th abrasi'vegrain of higher

or particularly, high hardness such.as, f{or exanp]e . _
0. P T e, Sk BBP3R PPFPR. TLtEIte, LAA®l o geh#fha. 1
addi tion, the dilanmmdie I ad:iu.ttmentth)e ahnas:.veabsothenahiwntasnacrm rix

into which on U glg‘ﬁ} 1onqu%.| [ tg’[l%%l:%lgl f_{g{gnt l?m s ¥

I ncor por at ed. Ferf s *8chifeve y - m XI ng her abraslve %€hto an
i nt er medi at e, qaxaelf:é:m\geltmsisi)temn'geabramvm are pnepapara&ﬁdef Thie

abrasive af thgdtuenid Odehieved b Hée’eﬁéaétﬁarpEBES.%ivel Enit® @msur ed
t hat .t he nateri al _containin inis intingatel m WLthS"d 10

finely distridtarnediate ot h%’FgE?’éﬁlPi Eer #21s. 9 { he*Br epdat i on
starts from pyprepadaiton sﬁﬂrﬂhélgabrasm et e \anénta'rcm.pr essed with one
anot her and t hen sintered, the material containing the tinis
preferably | i kew se added in powder form It can also be in liquid 15
form and ni xedn ntheor PEpPayatiient Pxoresm edital 8o ersuredsithak ¢fhe

P?rE Ih cul a{' y Iﬁaﬂéﬂﬂt @dﬂﬁ%}#ﬁl@m ARG \Msggngltma&t&%@gm:m@tds%wehnﬂr OF:ess
| e erl nt a n e e 0O e Slta WA [ al S
or i or o Wor kY alefhng¥ed in,the. beHeR stdriity SBRPEAAE | 4% ne
di s- 20 per sithe ( sprepakathoheadstants hefgem Inulvgou'mr}t be startpnesent

in solid, ver [ I been
est abl i shed t)kflnaé':ﬂét}ﬁ'ea% scejv‘}eﬁrllﬂﬁ e %%%%éa %lﬂg one %rﬁgfﬂlécinanﬂl?/ :E%r?ged

nature abl e t§intenedy & %Wr%kﬁ?ﬁ%nﬂﬁd@%oﬁbﬁr &8 wrefer
tin-free 25 pmmdwea addécd iwtpawder | fidahs Bt ceani dbsabbe indilfiyudd

O 08, o TR SRE PR B 3yl (R P manerd iy £BPBE
advant ageous mmm-h&mmnla bmumatm mxmm A ehtasnaddubenn the

form of pul verddsey +H¥s1Igd10 process if the material containing the
tin is added to the starting materials prior to formation

of the gel so that it is already contained in the dis-

20 persion (sol) which leads to the gel. It [lacuna] be
present in solid, very finely divided milled form or in
solution. It has been established that then even the
"dried gel has a significantly changed nature able to
resist higher mechanical loads compared with the tin-free

25 procedure. This not only infers a considerable modifying
action, but also improves the crushing of the dried gel

in respect of the yield and the shape of the crushed
grains. |

A pafticularly advantageous compound has proven to be tin
30 oxide which is added in the form of pulverulent SnO, to
the starting materials or to the intermediates. However,
it is also possible to use other tin-containing materials
such as non-oxidic tin compounds, for example tin salts.

The sol advantageously contains very f£finely divided,
35 optionally milled, gamma-aluminium oxide.
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ssible to use other tin-containing materials suchjia
fonpounds, for exanple tin salts. The sol advanta
very finely divided, 35 optionally midI%ed, ganmma-al uni ni um oxi de.
- 6- A partlcula rly advant ageous result is achieved by further
addition of |RAtpaxkionlerly advantagssys Feadlt dsoaghieved by turkhes o

stage as |it hb&&lﬁibh difSSIQJﬁlﬁdml whibdler is| breferahlyalhhbwd atito any
advant ageous

fo
al ready be pregéﬁfm?ﬂth gag€8¥£ui%€} Q%b 33??6 °1¥3 gp%%g%} %E
advant ageous is partinularlheadvaasitageoyscofponent Q;J-thhuparq:@&mlamdt hose

menti oneds abo%f.ef@i' by’ sadxta%helseqi | ot faqrs@d ' be prdddift Vigli shgled -
solid or dissolved o,rm he can al_.so be 10 pduced into anpfher

i nt er medi at e. SOARR %ﬁﬁﬂﬁﬁ? £orge Fird QEﬁ'déF é?ea vantageous 1
magnesi um any fuarktherl%modifying component®, in part:.&ular 1%ose
-lithium pr r ajl

0.01 - 0. 4% menti8ndd ab%(?e eag%ﬁ %tiﬁéajdys io&i%gﬁed in tl'é? 0 rom?hat
the process stbpslzfdtﬁedsdlsgbidpvec@sesolve@of¢mm r¥kﬁﬂr@a@n®1%%rbe

det ai | edy gxpl §RELHAACBACAUHRES Ne¥nothe£ AN 1Be k@R altedM (X DL SbhY

i%g starting materials or to the internedi ates. However,
p

avai lable prior art, in 20 ,particular fromthe abovenenti oned patent
literature. am°“nt?héa§t8¥%¢ﬁb fBPérial used is advantageously an
al um ni um hydroxmdgneaiﬁﬁerablyoam al Ui ni um oxi de hydroxi de of the

boehmte type. For Di spgr al um nas from
Condea- Chemi e, Brunsz??EEBmhave progéﬁ usg% After 25 addition of

dem neral i zed wat er ahiithiumic acid Ohdre 5%, prefebahlylea & sudpension
whi ch caggbe centrifuggfajp renove g, 1 COgLgg constituents. It is

advant ageous, but not strictl necessary to add a nucl eus forner or
gama- al um ni um sﬁrgeeazr%bsu attBrlcan2®irst be present in an aqueous,

Apart from that, the process steps of the sol-gel process

do not require any more detailed explanation because they

can be taken from the generally available prior art, in
20 particular from the abovementioned patent literature.

The starting material used is advantageously an aluminium
hydroxide, preferably an aluminium oxide hydroxide of the
boehmite type. For example, Disperal aluminas from
Condea-Chemie, Brunsbiittel, have proven useful. After
25 addition of demineralized water and nitric acid there is
obtained a suspension which can be centrifuged to remove
coarse constituents. It is advantageous, but not strictly
necessary, to add a nucleus former or gamma-aluminium
oxide. The latter can first be present in an aqueous,
30 nitric acid suspension which is likewise centrifuged.
Mixing definite amounts of these suspensions and any
further modifying components, preferably in aqueous
solutions or suspensions, gives a suspension which is
converted into a gel by means of nitric acid and/or salts
35 thereof present in aqueous solution. This gel is dried
and calcined. The dried or calcined intermediate is
_crushed and optionally classified. The calcined
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nitric acid suspension which is |ikew se centrifuged.
inite anounts of these suspensions and any further @Iquysjm@THAS BEEN
cgmponents,; preferably in aqueous sol utions or suspensijons, GicPLACED

stispensi on which is converted into & &k by neans of niter=
salts 35 thereof present in aqueous solution, This g I's, dried and
cal ci ned. The imtemmediakeci bkacupakr fiditared.s Finaldy,shhg abgmsive

optionally. C|6§étéb§dobta1héd g8l iie¢dd and mixed to make batches of

REPLACEVENT SHEE £ _ -7- intermedi ate is
sintered. Fi naﬂ:?l?hﬁ aBrifrrm gﬁaf'ﬁbﬁlze’ obtained is sieved and nixed to
make batches of grain of uni form gral n size. It has been found

t hat the conbipgd e ti |4 th
t he corrponentg‘e hg% cé tgﬂ‘gﬁurt er athgavg%al §§ Ilg% lu?nd %&go%dl]yvI
results. 5 mse'abprnesth rtlpmmnmxanﬂsoladu-cahednfuuaheroﬂb@vet Heut
order (as oxidgi{pohBe iﬁwteraq%oorﬂeuas) €6 gré:%l%bahtresultélthﬂ&‘ﬂé‘ the

addition of lithiumis, known 640 the anmounts are
only up to 1. 5%5{91%.zgmpartl%lﬁl%ﬁeteﬁdﬁttm%ea%%?@%oo%r%m&r der

|\A/br eoxé_er t ther €akS ox:l.dfuﬁﬁosﬂﬁ’et %ﬂme&e@ectw&uw) t hff abw%yavai@htl i es.
ccordln (0] I nven ver (0]
ctan i ched A LFBUNSE VEREH FOUEHEaN, LOE AL ER R T8 5 knogl: (Pehe So

i nventi onl®her ¢EPr@ 543 640) | htlven amoiretd gxss only upl te) 105%nby eweigint 1. 5%
by weight int t

dem neral i zed ggtgrlg %%gﬁiﬁl?wc@;g %ﬁer?dha—ffaé?#? %érso‘re)[z‘i on %/{
srength) and 19@ppkgedf il sher ;a2 declingedin the pabpasives @prbktiessrom

whi ch the pr eCAkEéGfd:lngS to th&baﬁvaﬁélaat emo%werf [ UERé | @ppobifeS NA4lS
content is about. 30% ﬁ/ wei_g 00 kg,of dem neral i zed_ wat er

(50[err] ), 27°REP SRS %Affreﬂr!lﬁy[ gwfh(lmdd‘r%&tww A GSHdea,
Brunsbuttk$) aimlgStd ®he invention therefore has, independently of the

addition of tin, a lithium content (as oxide) of more
than 1.5% by weight in the sintered product. However, the
combined use of lithium and tin is particularly
advantageous.

20 Example 1
2000 kg of demineralized water (50°C), 28 1 of NHO,

solution (53% srength) and 1000 kg of Disperal are mixed

to form a suspension from which the precursor 1 is

obtained after centrifugation. The solids content is
25 about 30% by weight. '

1000 kg of demineralized water (50°C), 27 kg of gamma-
Al,0, ("Puralox 400" from Condea; Brunsblittel) and 5 1 of
HNO; solution (53% strength) form the precursor 2 after
centrifugation (solids content 2.5% by weight).

30 1000 kg of the precursor 1, 500 kg of the precursor 2,
1 kg of tin oxide (as aqueous suspension), 3.3 kg of
magnesium nitrate hexahydrate (in aqueous solution),
0.2 kg of cobalt nitrate hexahydrate (in aqueous solu-
tion) and 1 kg of yttrium oxide are mixed. This gives the

35 precursor 3.

This Sheet Has Been Replaced

TR




!Z-}NQerr] solution (53% strength) formthe precursor 2 aft§£ :

entrifugation (solids content 2.5% by weight). 1000TH® SHERTIEAS BEEN
recursor .1, 500 kg of the precursor 2, 1 kg of tin @xi de REREAGHDeOUS
suspension), 3.3 kg of 30 nmagnesi um-Ai?rate hexahydr at e —<Froeaecot ; -
sol ution), 0.2 kg of cobalt nitrate hexahydrate (in aqueous sol u-
tion) and 1 Pregfunsdy idincoxtainar §Onikgedef Tdemigeredizied watepraadrsor 3.
- 8- Pre r@%ﬁirﬁwa-lﬁéﬁf JRIHAR @A dtELd wat er and 20 kg of
al um ni um ni '?:‘621'[ r?éfn;éﬁ'y rate. * I\(/elxi ng I505.5 kg of the precursor 3
with 115.4 kg of the precursor 4 |leads to the formation of a gel which
|(s 5[ d]rl ed m_txil@[lm.)G Ky o0 thepretursor 3 Afitdr 116aldckai of the
850[err]C, 15 mnute rushin and .slnteging i ry ot ube
furnace (145(5’[r&‘:ﬂ:']r§°r12irrilﬁﬁ§lgs§t° gh?h oggltag—g-? \&/’e cg#algn 4esrl 2‘?’%’\%@ g‘r?d
classifi®l THBrdesbredsihdd®C fayr A mimutiessd in this way has a tin content
(as tin 10 oxi de) of 0.36% by weight. 1t had an average hardness of
19.1 GPa. Exanmpl e, 2, The: procedure, of Exanple 1 | s repeated
using 5.6 kgAditer calgimiigie ($PQHer pri2ur@bhutesipe SF'&Fh"BHepéPéld had
g(\ 15I iver&&ﬂarid@es,ﬁac& 28td: bdheugraset Y1486°0i,gllar mihates) in
anmpl e 1.

amle 3__. .The, progcedure .of e i ed,
addi ti onal | y the a%éfi E‘zg.r&lk‘glﬁfs’r$¥%§uﬂﬁ%i°ﬁa§se§%%‘ie' 'é"r}‘é’i %b%?g?’rﬁed had
20 a lithi ynadont ebtained| inhithmsxway) hals 280 tin lohteant (asakdnage
Knoop halrodnesbgtiqie)Z%fZ?og%a% by weight. It had an average hardness of

19.1 GPa.

Example 2
The procedure of Example 1 is repeated using 5.6 kg of

tin oxide in the precursor 3. The grain prepared had an
15 average hardness of 18.1 GPa. The density was higher than
in Example 1.

Example 3
The procedure of Example 1 is repeated, additionally

using 25.4 kg of lithium nitrate. The grain obtained had
.20 a lithium content (as lithium oxide) of 2%. It had an

average Knoop hardness of 22.22 GPa.

Examples 4 to 10
Method and material composition as in Example 3, but the

proportion of lithium nitrate is varied in such a way
25 that the lithium oxide content in the end product is

0.1% by weight (Example 4)
0.2% by weight (Example 5)
0.3% by weight (Example 6)
0.4% by weight (Example 7)
30 0.5% by weight (Example 8)
1.0% by weight (Example 9)

3.0% by weight (Example 10).
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nples 4 to 10 | Met hod and material conposition as

a =
t he proportion of lithiumnitrate is varied in such T‘Vxéys'g ‘E%u EN ‘
t’he it hium oxide content in the end product is Q1%
by wei ght (Exanpl e 4) -8 ~ 0.2%by weight (Exanple 5)

0. 3% by meight (Exanpl e
(Exa%ple 7) 3Bhe measuremen% °¥)E¥k@ b?aﬁéPﬁﬁP (FE?QHD|EEE§QQ, was
1.0% by wei ghtarrié@x @ cu®ing a testing apparatisOieifsitgiied by

(Exampl e 10) -9- The
measur enent o?hfﬂ@dﬁgfdﬁgggl ?%Xoagoﬁéthod) was carried out using a
testi ng apparatus manufactured by Shi madzu, nodel HW- 2000.
aver age Knoop hardness ' average Knoo hardness [ GPa]
Exanpl e 4 18° %ﬁm)e
20. 3 %xanple 6 _ Exampl e 7
20.5 10° Exanpkample 4 : 18 20.6 Exanmpl e 9
20.7 - 1§9.7 - The procedure
0

of Exanpl e BWE*Qméﬂused to produce the 15 abr%3|ve of the invention on an
i ndustrial scBramnpleo® sanpl es of the abra3Pv® grain being taken from
t he ongqmﬁgmplgdwctlon at tines 60 m nutegpapart. 10 abrasive
grains oi eac ng were subjected to h@ﬁdgess measurenent wth
the fol s 20 (Knoop GPa).

Example 9 20.7

Example 10 19.7

Example 11

The procedure of Example 3 was used to produce the

15 abrasive of the invention on an industrial scale, two
samples of the abrasive grain being taken from the
ongoing production at times 60 minutes apart.

10 abrasive grains of each sample were subjected to
hardness measurement with the following results
20 (KXnoop GPa).

Sample 13
22.22

21.21

20.57

25 21.88
21.88

20.72

21.88

21.04

30 21.88
22.22

m, = 21.55
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22,22 — 21.21

20. 57 heet Has Been Replaced 21.88 THIS SHEET HAS BEEN
:21:. 88 . 20. 72 _ REPLACED
21. 88 H“““ | - 924.04 30 ;
21. 88 22.22 '
merr] = 21.55 . Sample 2: - 10 -

Sanpl e 2: 22.22 22.22

23.70 : 88 5

22.58 23-37?

21.54 20 .58 41

20.72 10 ' 04

21.04 3 o] &4 5821, 64 Exanpl e 12

To assess the performance of the abrasive &2+2% inven- 15 tion vul cani zed
fibre grinding wheels were nade using the g231.,s54brasive grain of grain size
P 36 prepared in accordance W th Exang%) 1 and 3. As
conpar ati ve sanpl e, use was made of vul can eélflbre grindi ng wheel s
made in the same way and contai ning fused 20.7Z2r undum ( Conpar ati ve sanpl e

A . 10 21.04
21.04
m, = 21.64

Example 12

To assess the performance of the abrasive of the inven-

15 tion vulcanized fibre grinding wheels were made using the
abrasive grain of grain size P 36 prepared in accordance
with Examples 1 and 3.

As comparative sample, use was made of vulcanized fibre
grinding wheels made in the same way and containing fused
20 corundum (Comparative sample A).

The diameter of the wheels was uniformly 180 mm (cross
recess design, rotation rate 6000 min'). The workpiece
ground was a steel pipe ST 37, diameter 195 mm, which had
a rotation of 16.3 min? counter to the grinding wheel.

25 The numerical values in each case give the abraded mass
in [g] achieved in a time interval of 60 s.

hbraded mass in [g)
Abrasive used 0s-508 608-1208 1208-180s 1808-2408

30 Abrasive grain
corresponding to
Example 3 63 47 35 35

Abrasive grain
corresponding to

35 Example 1 52 35 27 23

Comparative sample A 32 17 12 9



The di aneter of the wheels was uniformy 180 nm (cross recess desi gn,
rotation rate 6000 mn[err]). The workpi ece gr ound- '
37, di aneter 195 mm which had a rotation of 16.3 ﬁﬂﬁ%ﬁbEEﬁ@UM&BEEN.
the grinding wheel. 25 The nuneri cal valrudd ™n each cas| g| vé?EFI’ta‘\Qﬁﬂ aded

mass I n [g! ac’hilevgé inatinme interval of 60 s. ' '
in [g] Abr &t 0s- 60s 60s- 120s 120s- 180s 180s-240s 30
Abrasive grain For adurdheandionpartative teBtganpbsadive belt85of dimed?

0 %y w80 HE ¥ oo mm GHECSHRNY U1HS, Fopled 0Bk Snghe

12 9 (Comparatlve sample B), abra31ve cottespondlngExaan3-13
For a furthegr c eatll ‘Jagatr g Y8 ¥ample 31 ONs 50 nm X
2000 mm were nade u3|ng e corSﬁ%3%¥%€@yéﬁ§¥% a?étlve aﬁ%le B),

abr asi ve correspondi ng to Ex- 5 anple.l and abrasive corresponding to

Exanpl e 3. T -8918
" :xtgr - 219The %r\kg;ﬂe@eeg%o%wmgﬂasseealeghpal 8® 35-871 hhvmﬁ?eag a

I hi cknes
a speed of 33. 4dﬁ1aﬂleé:terr °ﬁ'wgllgl eei‘?‘msﬁﬁada wa %mﬁ'&k&ﬁsésﬁfg BePt ™Ras 38

ms. 10 The whieth cadtatsdiest refspedd dhe33 of ahimd atlhd hhaesarnspeed
[ kg] achieved u he,r thVe . pojnt 4gn_ti nme. Abr asi ve 5 10
157 20 25 30 Ofs thipy RHpEUARE ned el Il T ARSUE
mn mn m n
10 The numerical values refer to the total abraded mass in
[kg] achieved up to the respective point in time.

Abrasive 5 10 15 20 25 30 35 40 45
used min min min min min min min min min
Comparative

15 sample B 6.51 1.46 1.93 2.35 2.75 2.98 3.16 3.29 3.44
Example 1: 0.55 1.67 2.2% 2.85 3.28 3.73 4.12 4.45  4.m
Example 3: 1.29 2.27 3.18 4.01 4.80 5.57 6.26 6.87 7.42
Example 14:

As in Example 3 without tin. A grain having a hardness of
20 19.1 GPa results.
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Cbnbarative 15
3.16 3.29
3.73 - 4.12

4.80 5.57 6.261

Ti8s Shéet Has Been Expduntal .95 1. 67 2.29

sanple B 0.91 1.46 1.93 2.35 2.75 2.98

mHm Exanpl ey -1.29 2.2 ﬁ‘ggm%ii/g%??q

i
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Clainms ¢laimsl: Abrasive which consists

essentially of sintered polycrystalline ceram c corundum and is

obt ai nabl e

by the sol -gel process, characterized in that the 5

sintered corunduy corxlatawive, emﬁm OcOhtibysvweégbéntially obHf ddramic
calculated as tin OXIde con tituent .of . the nolvcrystalline
: : Q{g e‘?ﬁf’t%e%l%x i 1 l’bha?’&b?’é?‘i zed in that

structure

the tin content,

by wei ght.

that it contains magne5| um

1 to 3, charac-

calculated as t|n oxi de., does not 10- | i e above 5%
A AN Mhe BRRYH; ’}ﬂ; k% €185 1, %n a&@éff&é&” étf‘
asive atcording 1o one o

the ﬁﬁﬂ'P?@Gepﬁrtﬁé@cpﬂa§6ﬁt35h§l¥|Q¥ﬂ49n lleﬁsab9

Abr asi ve according1xn£dg§rﬁyLwéi§ﬁ@mterlzed i n that the lithium
content is at |east 2% by wei ght, cal cu- | ated ‘as |ithium oxide.
6. Abrasive according to one of Clainms 1 to 5, charac- terized i.n
that it contai n3.cobaAbragive iasgordtiing 26 Claim 0i qu} reharrautierrizeat dn
earths. 7 Abrt%s I Vq:h (;to.r di rgrﬁ[e%to,nec ]ccu(;l.laq'.lergS as tt%.nG 'oxX er,a(c:i_oes
not lie above 5% by weight.
10

15

20

25

4. Abrasive according to one of Claims 1 to 3, charac-

terized in that it contains magnesium.

5. Abrasive according to one of Claims 1 to 4, charac-
terized in that it contains lithium.

6. Abrasive according to one of Claims 1 to 5, charac-
terized in that it contains cobalt, yttrium, haf-
nium, iron and/or rare earths.

7. Abrasive according to one of Claims 1 to 6, charac-
terized in that in the polished section or
impression it comprises two particle fractions of
significantly different size and having an average
dimensional ratio of at least 3 : 1.

8. BAbrasive according to one of Claims 1 to 7, charac-
terized in that the tin and optionally the lithium
is present in the smaller particles in a greater
proportion than in the larger ones.

9. Abrasive according to Claim 7, characterized in that
at least the smaller particles have a submicron

average size.

10. Grinding tool characterized in that a substantial

DT



teri ﬂ‘ﬁQSHe&HaElBéenRaplichE pol i shed section it conprises THlStS‘N%E?@fAté ,-géé\j

fracti cantly different size and h
at 25 | east 3_ 1%._ 8.
arac erized in that he tin and optionally the

dlnens
||th|un1|s present 'Er%g%rtlfﬁeoFaFﬁéﬁg fﬁsf@gtﬂﬁﬁfﬁ?f isbtﬂafa585ordigﬁng

proportion than in ones rasive accor

to daim7 or 8, chat@cp@ﬁlyédcﬂ#lms 1 to9. . - 13
- that at. Ieast t he srral ler particles have a subm cron

aver age si ze. Gin tool characterj, ed ant ains an
abrasi ve accor ditfg tgr&ﬁg (in?QFq g to {ngﬁﬁﬁaF lzea

according to Cai m1@n dhatadther iskethsive thereoft¢nmpzdséeast seaby &I ght
of the abragive e A B &9fdi BY 509one
of gCI ai s lbtY wgﬁ&ﬁ% 8k {.ilgﬂ %bélg?#ﬁt ool &%ccgr g?ngjnt o&CItal m 1

or 11, charac- 10 terized in that it additionally contains one or

gvr e i ?haa]SI G%g./nﬂfln %dlaraamamgcftaacmmnw,oﬁum% charac%-
oron nitrite [sic] andl.or n,c rocess_for
preparing a ceranic %Sfﬁﬁﬁﬁlif fﬁng’gi[' éﬁémn{]&%ﬂ%ﬁﬂ%ﬂ@“& 8hsTexe ;5

a) preparation of ahmwsumemtainhdgham kerdnessnshelr as- dlamond, cubile as
starting material, Si ition
W%%&%n ni%?&%@ [%&c] aBB?or gl}lco rtlné

of dem neralized mater and materi a
and the suspension is

10 13. Process for preparing a ceramic corundum abrasive
' according to one of Claims 1 to 9, characterized in
that it is produced by the sol-gel process.

14. Process according to Claim 13, characterized in that
a material containing the tin is present in the sol
15 in finely divided, solid and/or dissolved form.

15. Process according to Claim 14, characterized in that
the sol contains gamma-aluminium oxide.

16. Process according to Claim 14 or 15, characterized

in that a material containing the lithium is present

20 in the sol in finely divided, solid and/or dissolved
form. '

17. Process according to one of Claims 14 to 16, charac-
terized in that magnesium is present in the sol in
finely divided, solid and/or dissolved form.

25 18. Process according to one of Claims 13 to 17, charac-
terized in that an aqueous solution of a salt con-
taining tin, lithium, magnesium or another component
is mixed with or sprayed onto a dry intermediate.

19. Process according to one of Claims 13 to 18, charac-
30 terized in that sintering is carried out for from

* ¢ L M S %




cer{tri fuged to renove coarse material present, 20 b) con sion. of the
sol, into a gel, c) drying and/or caIC|nat|on of the g “HﬂSSHEEﬁHA BEHVW
crushlng and optlonally classification of the dried

i nternedi ate, . sintering of the™ ctdshied internedi ates :
characterized in tha cont inin ter b added to the
sol in step a) or to tﬁ@ 3@|m}ﬁu Fﬁpag) 130048 i K°s88R%2G anount t hat
the sintered material - obtained in step e) contai ns nore than

0. 01% by VEhBHL 10k, ! b1y eranil ddrun-
Process accordi ng to glglrh9 bgﬁgggl&:q’gb&t& e?&'ﬁh lyo or a mat elrnllal
containing tin is préEEntchﬁrFﬁ§e§éFe¢nbY a 11tthWn§P9tGF§rded solid

and/ or di ssolved form - 14 -

15. Process acgprdi to,Claim13.0or 14 aract.eri_z in_that
the sol cont ai ngf[ergﬁrﬁﬁﬁﬁfn?ﬁﬁcﬁgl"ﬁg to ¢13 :?% ‘gc?% oF Ghatmg fo
one of Clai®s 13 to t§, 9€harac- terized in that a material
containing lithiumis present in the sol in finely divided, solid
and/ or di ssolved form Process accqrding to one, O
Jains 13 to 1622¢haf 51‘:“3’-“9 t°°1' FQPF?E&eFFrZFF}at" idiffiRstAR

the sol in ptoperyidhvoficthe abriadived therdiossbbvelat caorordiliy

18. Process accordi ai 3,40 17, charac- terized
in that sintering |s&ga‘%r&fg oggaggrhgfg%n 215 1 to 20 mnutes at from
1100[err]C to 1600[err]C.

23. Process for preparing a ceramic corundum abrasive

10 - according to Claim 20 or 21, characterized by one or
more of the process steps according to one of
Claims 13 to 19.

This Sheet Has Been Reilac

[T

| AR 0 AL LO



