. ) : L. _517
; @\e3e=L;||}<~X~] ~6~TL)- Device and nethod for the division of materi alFg!
The invention relates to a device and a nethod for the division of

‘material s, r of single crystals. Inner hole cutting is a“kmqwn
et hod for mwmmmmmmmw of single crystals, which is enployed in par ar
for the productdiigpgof sem conductor wafers. Fig 1 is a schematic
illustration for the inner hole cutting of a single crystal 1 seen in a
plan view in the direction of the central |ongitudinal axis M As can be
seen in Fig 1 the single crystal 1, which is of substantially cylindrical
construction withDavientaral mkongd tisd BAL @tsiMn b$ fidd.8d;Qn a mounting
which is not shown and together with the latter can be noved in a direction
perpendicul ar to the central |ongitudinal axis Mby nmeans of an advancement
vt St Wbt alhocong ot ot e el i Whacvale &R o e P S
= Y i . .
i nner hol e whose edge 3nsE?ro§C§Ichaﬁg°%h%lq eFrKeFelg s occupi ed by di anond
particles and thus forns a cutting edge. The width of the core netal sheet
bet ween i timnewt 861£098 ¢3R4 {dS | r edge | reater. than the. dianeter of
the single crgstal f or V\/r.ugcjh regggﬁno%ﬁd%otdhzogn%? Hydeirs of |uisiat ed
schemat i c&A"FFERHS ¢ Hdirhgis esmplisreduin ipegtdicaka? man dhe pedbaiadoy aga drive
about its serbtsRducborSwRELFL t R 0l recti gy A shown in Fig 1. The cutting
di sk and the si ncgll e crg,stal ar egarrasﬁgéle%%% 301% ¢ L§=BREE i tieer he such a
way that tRBSRGSOLUFBing i3naRsérgkeheryatal ny atiesk id anshdheieqnis al
| ongi t udi sk @xtetioaf of NeheSicBAE B2 LM3EAL L1 LU0 RRLA, ! €] to one anot her at
a di stancg%rfuirr'lt glg:rr’q_)rel,1 by meansa of tf%e lé%%/aénjlcea%éﬁt&de%ﬁ & g@ single
crystal 171S nov Bfe’ at ‘?i%‘ﬁ???a‘?@f%ltéri‘f@l@emﬂraf $orgidnedabay axis Min
the di r ecfybindmwal dsotdtaruetitbh gt i Skcgntfhlsli%hgil?.\f{\@i{natlh%&i'snmr ofating t he
cutting disk SULs Lhr&yx&qn ltgh(_g}vvc'ifer separated off 1S a verselylaffect ed.
When the contact surface areds &t €9 8PheShvt andnbpgraharhat thhehavaf er is
torn awaylattier gantbe. motedein hantlretbeos Ustdeh: 6f1 £0UARL:! UBLI ANt is too

low the ciganicng:and 45angPent action is no |onger sufficient. reover,
addi tives reducing sur l%cg ? nsicon Pgs?ﬁ 29VRnGereRt desticenyhigh tise core

met al she®t WHPEA- pfofivéde emapmitat herwafedsday bage Giy Wiaxcytid ng slurry on

the core pmivabe8dN@eich 'EBﬁsﬁét%g e %hgowvent' on is to Br ovi de, a device and a

met hod for the cutting of wafers by feans of AN 3o g85geft 1% ot h of

whi ch avSiG<ERETHT sadfanbatr yvhossceided avoveunditg ahm isnachiaaved by a

devi ce i nsaccoupbnt &yWht AndAdRipAr-¢ i O el 4 nangd d_in accordance with
Claim8 qrhe16id11%e\g%rg ment s o? the inventi oﬁ@%gg%%egi 'i"gtd“}gn e%ﬁ@‘
ry

subsi diary clains. S deViT Eehe L otfiatg Pebwesr jtsventeoredaed anbe net hod

accor di ngteointrer iedgents ogreaxbicbthar ntnpant bkl Sehepadyaphage that during

the cutti-pgsOPerR Qn;LeSs g9l anf-lybricant is needed than in the known
t hi

device. By this means a high-qualt¥y PEut™Per fid9guéedil gtased

char act efFaeTatsicaddy pimcthiec ligheat uhes catcime diBkent &00 erge.fgom t he
descri pt 98 Hfa.8xeMuhd e.L@Segpgtgli”ar{egg&sV\éltPn—the direction A shown

in Fig 1. The cutting disk and the single crystal are arranged
relative to one another in such a way that the axis of rotation
R o.f the cutting disk 2 and the central longitudinal axis M of
the single crystal 1 run parallel to one another at a distance.
Furthermore, by means of the advancement device the single
crystal 1 is movable at right angles to its central
longitudinal axis M in the direction towards the cutting disk 2

in such a way that in rotating the cutting disk cuts through
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reference to.the figures. The figures show.. Fig 1 a schematic illustration
of a known device seen in plan view in the direction of a single crystal

1 ongi t'udi nal axis; 3 Fig 2 a schematic illustration of an enbodi nent of
the device according to the invention seen in plan view in the direction of
the central longitudinal axis of the single crystal; Fig 3 a schematic

i | lustratige hréhasgeebiog stensohdtbesdtBt Hed.a6&Or dinag Eﬁet{kﬁtiawe”“ on;
e

Fig 4 a schenmatic illustration of a step of the spreadi ng of
cool ant - | (HGERERt 2157 RESCIREIN G tt 6B Hsmsnethat thheywalfey bs &ayshemati ¢

i 11 ustratifnayof 1t hert ¥hbi 8hst eRndanchdighafr 8§ e Rbh Gnk L Wstiation of the

cleaning step in the nethod according to the invention. As can be seen in
Fig 2 the idevPeelit ddrdrhgrrina radi FAHEFCSs askidl tis ha kersar nmanner the

mount i ng andrt Beedv aReesRat, cgauiieﬁvé@rrehheiﬁé%Ml&aege%géﬁéia'n taggiper with

the cuttin gisk 2 wth the core netal sheet 2a and di anond- particle
coat ed ed(jg1

ebfex ettAndrohdihe 697 Hietedt eheRE difdieh PRO®fits ast with t he

known deviesepbhe:ideyviaaa aegioifdiongth® dute ihgveniimn cRossEeSSES aecthist feed
device 10 ggtfeeding cool ant-lubricant onto the edge 3 of the inner hole
and onto the cutting disk 2 which viewed in the direction of rotation of

the cutting disk "2 is provided an the exit side at the position P2 after

passage t u t ingle crystal 1. The.first, feed deyice 10 for
cool ant - | t%lrg'i.%glrﬁtoqsgﬁgo%%‘ﬁn&ét%gdfs by Ray"' b ee@ﬁ?ﬁllg?i?f‘%?e “FS%Pﬁiof a
nozzl e. Féerhehermugting seft orrdetedny deanseol liffreir hole cutting both

of which avoid the disadﬁantages described above.

The aim is achieved by a device in accordance with Claim 1 or

14 and a method in accordance with Claim 8 or 16. "

Developments of the invention are specified in the subsidiary

claims.

The device according to the invention and the method éccording
to the invention exhibit in particular the advantage that
during the cutting operation less coolant-lubricant is needed
than in the known device. By this means a high-quality cut is

produced.

Further characteristics and practical features of the invention
emerge from the description of exemplified embodiments with

reference to the figures.
The figures show: .
Fig 1 a schematiq illustration of a known device seen in plan

view in the direction of a single crystal longitudinal .

axis;



cl eaning agent is provided on the exit side in the region of the inner

hole. . In addition, a device 12 for feeding a gaseous nedium in particular
conpressed air, onto the cutting disk 2 and in particular the edge 3 is
li-kewi se provided on the exit side. 4  The operation of the device
according to the invention and the nethod according to the invention nmay be
seen in Frggres %&Qmétlgrimrustt(}aﬁshen%lﬁtalmQ:mBBdSﬂ!nélhéj'Jﬂ raRepakion the
cutting disk 2 and the single crystal 1 are separated fromone another. The
single crystal *5F4AEn" ‘?Tgi)’@dlr‘é’?a‘ft% 5™t BB BLeR | Wigewdiisk theand t he
“latter in rotatdieRchib@Sof N tchacp@l erd)i@hihle SN0l ¢hystalgrk i n order
to cut it. As shown rln Fig 3, during the separation operation

cool ant -1 ubri c&FY 54614 | ow volume flow rate, ie at |ow speed v and | ow
pressure p, is supplied to the edge 3 fornming the cutting edge, The

mat eri al cgnas cpol antl u llr)rl” cant |s a cool ant-|ubricant containing an

addi tive vdf'ﬁ' % RE 8‘3%%’5‘: dUSHFAEE (i &Pgncaobing wéeposfakie | ubri cant and
hence. i npai rs meehwétdddrdiingt be €is einhaliosheet 2a. As a result of this
there is.poor wetting of the core netal sheet 2a of the cutting disk 2 and
droplets 20 of the coolant-lubricant.formon the surface of the core netal
sheet 2a.Fid Kewi sehdnartilng ifthestuatiorg cdper atePuf aheS Bp¥Badind-ic¥ 4,
conpressed air ) 8sse air 12.i own gnto the edge
3, as a result tL gﬁlt Q%gﬁgg %oo(r%‘nt@gl ma tgtjfrbqr Ford %‘Sg?r‘?/ve‘t‘ttltﬁﬁg'The
conpressed air further contrrbutes to the formation of droplets 20 and to

t he di st rg;hutsi gn S | Ei urin t he cuttrng
operation t@uhe gu?ﬁiﬁﬁgrcsgﬁgu%%%%g{@sf tcﬁ'l g lf& gh e droplets 20
of . cool ant -1 ubri cant produced on the surface of the core rret al sheet 2a
into the msigngl & &&nstadliclil PustiiaQlh éf\’\@rft@rcl%%%%g st nand
cool ant-lubricant are steadily supplied | ow presSsure ISurr ng the
cutting time tREERADFCEPEIDRI dio the dpvemmtat-ubri cant on the core mnet al
sheet 2a absorb the stripped materi aI and spread it over the core netal
sheet vvrlAhout tkhe occurrepce of dr or contact with the wafer. After the
" cutting Operation 1% éf’n’g’r% 2t:r‘ﬂ}’s‘et FV CRIRFIFELIREE? dthe ipyrBEier e noved
away froexhheitcutin kgodhskathes ahthecatlvars emanthdexdemdeaehbat the cutting
di sk and [ r e U dhess par at d waf e re separat rom one
anot her dEO?cé 0\%1111% %§ é:ry‘frttglc e%‘e§nal{:{t af Sr&5ore ‘i’tftﬁif of the
mat eri al 2a€€’£ﬁnjill'@t @Qrenmth%l (ﬂcblreetn'@aadmd;h:eet daadoedgiasddliencdde=dr opl et s
20 i s nowggardi t I g I €SS repvra
the feed dgvr ceﬁgétggnap%efls{%qu??néﬁgtgqtﬁtﬁigagg%| ?rfengeanrgng agq:ent in
suf fi ci ehfeVEIate darngcatthe devaepversoudigly tat he inventhenf eed device 11.

Thus, thposmidied aceorst Noddo dbbecs nﬂ@rﬂdro@eéélﬁgté&iﬁrt@g?uﬁqaf%@ I n which
durrng the ¢ trnﬁgoper%| n the cooling of the cuttrng t ool e swirling
il

of the c3dFan eehd Cat PBRT oﬁOJtenéméit PREPcehamsiusking dek Re
cool ant - rl:hub:rh cdptvedr Dpltﬂié d&lﬁécth@'t @ StrideBYE bR ANthe! @LERLLP NI bhe

cool ant cant dro ets c nta e stripped materi al ensues under
t he actr1éjbpr cgn rf é‘aﬁ xf1 rie arfg§51§e88ﬁﬂt£‘$réd>§ aLFEErPIFRAISI ngl €

crystal mmnhmewm@yyétmmthe:mutfnmg theak debieeci@afdng and
t ranspofdo My -ehnsiddRPed MBLECl Al ds £31LLEd OUL by, Teans gf high air

pressure and an adequate supply 0 06l ant “Tbr &AR ni ng agent
enpl oyechrr‘f‘ Phea skt - stF’ageh'empltﬁa irdertPrdl fasd rdetrheecbblfant -l ubri cant,

but it caraadlisg Q&exﬁ:nqtsh?'fo§y@§c§ U @heSHER: a5 JRLEN fO7 %&%’T‘pl In this
way the cool ant-1ubrican cl eaning agent can have di T1eren properties.
the inner hole. In addition, a device 12 for feeding a gaseous

medium, in particular compressed air, onto the cutting disk 2

and in particular the edge 3 is likewise provided on the exit

side.



In the method according to the invention very nuch | ess cool ant-| ubricant
is needed for cooling and lubrication than for cleaning and renoval of the
.stripped material. A highquality cut can be achieved only with such a | ow
ampunt of cool ant-lubricant. During the actual cutting operation the anmount
of coolant-lubricant is set to the m nimum anount required in order to

guar ant ee Q0L 0 EARE bbEhEald e dBE0KLIlHY BB GRP i &HtqBh & Rt act
between the core nmetal sheet and wafer section is avoi ded. However, during

cl eani ng &eshpdt2GAATEIRg BP g 1PSPREECT W P&t 80¢R jryddurThel &0
requir emert sp{ & GNhadbGt Oing ACAV Y YpeeaOlbdRNEubting &Lilsfaning are
separated in tinme fromone another since ditfferent volunme flow rates are
optimal f&r 2BotHstdpgle) Ae¥Ead If 258 pHARATRGSEohbPR ¥Ed 28PFReX - Rhea| so
possi bl.e an§UPRddystadi if €5 eieradre@drdlidtiQgeto thk &uptehgrdask enbodi nent,
as shown in Fig 2 a container 30 for supplying the coolant-lubricant .to
the feed @B¢iERe HRLERAI LR TG VERSPLHRS Ilé\}flovﬁgﬁn‘éalb&frl@&of’gn'fb? ubri cant
Fluri ngdt h@iﬁyiéicng,s@ae[]at i;ﬁmrdgs be%Liltd]fid:.\clj\thbh&Wh tile m/grki NYufIegi ti gn is
ocated at_ a constant hei ght above e feed.device 10.and is connected to
Lhe | at t oF"81 SCBRTEAGm PREFSHLON Fop ek MPALbE | 4F CodPHntPUB CARE whi oh
is suppliedtép idatl ded spaed e hAdview tgreskbeed p) niss Guppliedder thee action
of gravity.or the hydrostatic pressure. A.r bupbles in the feed |line are
car Sl od oA phatatiRp B L BHEPEHE: A RUBBLED) Dok Ee SRS T
gquantiti edubficod dit al cbevlxanriuboitentdelonteirthara laddibiee eddyhand

bubbl efree_supply i s guaranteed. The invention is suitable for the cutting
of i 11 er SREF SRS FRPOTCEEPIOF BBt TRl X1 AD8. BT LSt CLPRACPT MBFS. 7

Cl ai ms8 1. hBeyé Ciangadtirst bike diatitingnodfthmntcetreahstal rshpekt caulzmy a0f singl e
crystal s, _havjn utting di.sk (2) w.th a ngentric h Qs dge (3)
fornms a 'cﬁ??‘ilintg%efgé:gf‘st'Iﬁtégrceutlts'i Réo%i%%t@??.égi %g‘ge (ofat a {:agl \z,i\égloe&t% ?‘?s
central agfsthe artdéngtdisgfut2 vehd dedmdretal 20191 Eheaoelpont Ipmdeante for

posi L oni pgt ey MRLEL)RLadd bel PubE I (LB INEL Ot e RN Gdisk [n such

a way that during cutting the cutting disk nmoves in rotating nanner through
t he mat er th¢ W tdagaprperatgion, gapashoWd dn Fé8 ¢ hearprerpad Fip) from

the source of compressed air 12 is blown onto the edge 3, as a
result of which compensation is made for the poor wetting. The
compressed air further contributes to the formation of droplets
20 and to the distribution of the same. As shown in Fig 5,
during the cutting operation the cutting disk 2 penetrates by
the edge 3 and the droplets 20 of coolant=lubricant produced on
the surface of the core metal sheet 2a into the single crystal
1 to cut off a wafer section la. Aix and coolant-lubricant are
stéadily supplied at low pressure p. During the cutting time
the droplets 20 of the coolant-lubricant on the core metal
sheet 2a absorb the stripped material and spread it over the
core metal sheet without the occurrence of drying or contact

with the wafer.

After the cutting operation the single crystal 1 and the
separated wafer are moved away from the cutting disk 2 via the
advancement device so that the cutting disk and the single

crystal or the separated wafer are separated from one another



and a device-for the supply of cool ant-lubricant onto the cutting disk (2 )
characterised by a device (12) for the supply of a gaseous nedi umonto

‘the cutting disk. 2. Device according to aim1l, characterised in that the

device (10) for the supply of coolant-lubricant and the device (12) for the

supply of -a gaseous nediumare arranged in such a way that the

cool ant - | uks istiert BndFiighe . galse alleaned WNdkae St dpeettOBwi R )X he Si de

behi nd the_ passage of the cutti di sk (2 hrough the material (1) . 3.
Devi ce a(':c“(l)air)t |rﬁ89t%c méﬁqﬁltfgo?n %?‘ecﬁ%’?%&'le)&a' s%kbe‘?g“h aPHaF“‘éH’ieﬁje Bxit side a
devi ce (119hd drophetspPpliy obw aasiréading dyestppliyinpatbiftddded air

cool ant - | Lcant, is provided. . 4. Deyigce.according,to one of Clains 1 to
3, char ac'tgey;ihggg PREEES Ph‘éléhet\ﬂecgee(‘%f%vflﬁ f%ear@uﬁﬁl FURR 15 a8E0us nedi um
and/ or t heldevnoest {k) clédhimpclhyehavin sufdizienshiothmesatdngt ruct ed i n such
a way that_the. equs, nedi um or, _t cool.ant-] ubricant is applied onto the
edge (3). ?la%é.gggwl g ﬁéé%r‘ﬁivﬁa Flgeoeéado “BS ¢ 1 to 4, characterised by
a control systemwhich actuates the feed device (10) during the cutting

oper ati on 4 SUg t | . ntity of coolant-lubricant is
suppl i ed. 6. SDevlF%gne\a@%gr %logr%tlggog%% éf]g?%slof fylg %,t"(":%asftggteeri sed by a
control syeteafiwh chight daxiew the ¢uftimer opewatidovibe ¢ddlingopfttiee suppl y

of cl eani nGgragePtcit, €End N&iGULEhNGr MR BbbPhd N tﬁgcgl;a]uﬁg&ﬁawéﬁ | ar ger

quantity of cleaning agent, in particular of coolant ricant, relative to
the suppl Fh6f sSebbIRas: mpeeriaadt e idnglene- kihnicagt ofeortistonand thepl i ed.

7. Devi ce cageeiBiti@nt An@Nee @ncChal &F thet Sorarthatsei&fdSedophethat in the
wor ki ng position above the feed device (10) a storage container (30) for

cool ant - | GEPFREMNG $her 8 idpgonmrEsriad eBsrt tBder othheadtden @vice via a

condui t ( @bhtrseypplly f6884I NG WNdesordd8cags | Aol ghaVdingle8crMitdiod for the
di vi si on of teri al Sa i naép%rti cular for the inner hale Qutti%g of single
crystal s, AePer'h TPHE Rt | §Pm(%e iYEHEYY fEF Koy theakeading @9 ting di sk
(2) penet tadnsgpitnheay hef ratrépped datetrodhtioraduiédputh®ycheindpoper ation,

characterj [ 4 caool.ant -l ubricant is. supplied on on_the exit
si de, Vi e\&/\lgggiénﬂ;t %’2%?‘?%%% ?‘gng%‘)fg'c?eo 3’? ?o%ﬁppgé/hPgdc?cf?lean%élslé%%c%rf ‘t he
cutting dfbk ¢Manihgosggnt kepheyed iial thd)se®ndVetéas caocbeding to Caim 8,
charact er s aggk 4 du1t Batn dyfd @goig&et_clkayotrwgn@,p%hetiencaugglglgtﬁéng disk (2) is
cooled and after the cutting operation i1s cleaned.. 10. thod according to
Claim9, @8Rahekt sMPseangesn eHak Rriatgr cbry iskgmebel amt thabr vaarthe s suppl i ed

ina Certab&dlit?-'lhbi:kﬁlda@lar&ﬂgarﬁ'n?a%é}g: cQal RtNs |d4lpEecapt 1s supplied in
agreaterp-ggenrttlilé% relative to the latter. _

In the method according to the_invention very much less
coolant-lubricant is needed for cooling and lubrication than
for cleaning and removal of the stripped material. A high-
quality cut can be achieved only with such a low amount of
coolantélubricant. During the actual cutting operation the
amount of coolant-lubricant is set to the minimum amount
required in order to guarantee céoling and lubrication. The
cutting gap is clear and contact between the core metal sheet
and wafer section is avoided.  However, during cleaning a
substantially higher volume flow rate is ideal. These

requirements are contradictory. Accordingly, cooling and



9 . 11. Method according to one of Clains 8 to 10, characterised in that a
gaseous nedium in particular conpressed air, is supplied to the cutting
~di.sk (2). 12: Method according to Claim1l, characterised in that, in the
di.rection of rotation of the cutting disk, the gaseous nediumis supplied
after the emergence of the cutting disk fromthe material. 13. . Method

accor di ngch 8aRNgy GfreChapiFated @ni imé FHRACHAET SBSkHdY hateadifferent
‘cool ant -l ubricant. contalning an addjtive whjch increases the surface

tensi on | ¥OLWPF VO, T34SS AR CREEBFL thF SPUPsPLPDT materials, in
particular of single crystals, having a cutting disk (2) with a concentric

hol e whose edge, (3) forps, a cutting edge, the, cutting disk (2) being
ot at abl o TABGHRY AEe SUBRTFHIS SPTSTPIPSE dor 15 Lot bRAPLPI It 1y o
posi-ti oni BappEyiLdifaerposidasonegomithegemterial (1) to be cut relative to
the cutting disk in such a way that during cutting the cutting di sk noves

in rotating manner through the nmaterial to separate off a part (la) of the
materi al fd)a pradevireé ndftdimentt hes sipphyinfFipa antohubin«aarsn @ato t he

cutting disk (2), device (1 for th |y of cl eani agent onto the
cﬂt t: ng d%é%plg'(])é‘)g %gec(\c‘l)clh‘i&ra (t“@gf’ecﬁrﬁ:ei%ﬁzEggo%//‘?ed;eéie%ﬁlcsIhﬂg'oﬁg’rlgf"s t he
devi ce (18¢liwulst hbedbaw ceoliuhé) of ncclantal wayidadrat doedhantheuloutcdng i s

i ed . he . . - i . od aft
The cutti SEEbRRey a8 BAeYeAlGRA A5, B0 65N DoB0RMn 5 TURRLLFC e
control s¥stemongtanhsheightedbpye sileh faedageting 10handobd agrnnegbedcant i s

supplied @b ¢@hd QWevol Wk fd euefal §1ARd T BR CAEUURY1AGEM s iRo3dRPLIed at a
greater volune flowrate relative to the latter. 10
lubricant which is supplied to the feed device 10 via the feed

line only under the action of gravity or the hydrostatic
pressure. Air bubbles in the feed line are carried off upwards.
In this way it is ensured that even when the quantipies of
¢oolant—lubricant to be delivered are low a steady and bubble-

free supply is guaranteed.

The invention is suitable for the cutting of different

materials, eg for optical glass, plastics and others.



16. Method for the division of materials, in particular for the inner hole
-cutting of single crystals, wherein the material (1) is divided by neans of
~a.cutting disk (2) penetrating into the material by rotation, characterised
inthat a coolantlubricant is supplied during the cutting operation and a
cl eaning agent i-s supplied after the cutting operation. 17. Method
according to Caim1& characterisedleamghat the cool ant-lubricant is
‘supplied at a small volune flow rate and the cl eaning agent is supplied at
a greater volune flowrate relative to the latter. 11

. Af 5. ASL. Af H-AL. Pevige |fosgehagdivigion]l pf @atdri¥lskH in particular of

_ ka$| wr nhgi\ggf@]cg%c?lga] ﬁﬂa ca] cal ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] cRa]ca]c

a] ca] caV] cal]ca] ca] ca calca]cRa! $n0, - ./ =x[ X
" S04 xs R cONtdaldc aVPk a] Tawialc 8] eefestitealchd ba]Walssakdat c 4k dozakca] cal cal
ca] ca] ca] gahgal 9\% cabeal ol Cakeahgal G B YORIEY (Jorhk 118 ) dHoue rs: /001

2&3' 3(334} xsni d ] ca] caj ca] ca] caJ ca] ca] ca] ca] ca] ca] calca]ca ca]lca] ca] ca] ca

] ca] ca] cafeed] éa]léa}’éa‘}%rc&}’ca‘]”éa]l@a}"éaeﬂi@@WBF556H7N90989T9 $; a;
;5 ===01 4 p031t10n1ng device for positioning the material (1 to be
2&3' 3(334 xsnl d Z]él ca] cal ca].ca] ca] ca] ca] ca] ca] ca] c%}gca] ca cal ca] caﬁ ca) cal ca
]calcalc c %aﬁltt&]lea] 55 dirc sPeR 1R ShegoBuring |eut£ingg () - J
109%&' () - &hd%tﬁhgsﬂlég%%%b fin 1834 tihgManner thr/ouggﬂ-lge/‘i’n&t(a):laﬁ

0 1
10%& () - to separate off a part (la) of the material (1),
and
a device for the supply of coolant-lubricant onto the cutting
disk (2),
-characterised by a device (12) for the supply of a gaseous

medium onto the cutting digk.

2. Device according to Claim 1, characterised in that the
device (10) for the supply of coolant-lubricant and the device
(12) for the supply of a gaseous medium are arranged in such a
way that the coolant-lubricant and the gaseous medium are
supplied on the exit side behind the passage of the cutting
disk (2) through the material (1).

3. Device according to Claim 1 or 2, characterised in that on
the exit side a device (11) for the supply of a cleaning agent,

in particular coolant-lubricant, is provided.

4. Device according to one of Claims 1 to 3, characterised in
that the device (12) for the supply of a gaseous medium and/or
the devices (10, 11) each have a nozzle which is constructed in
such a way that the gaseous medium or the coolant-lubricant is

applied onto the edge (3).
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10g a control system which actuates the feed device (10) during the
cutting operation in such a way that only a small quantity of

coolant-lubricant is supplied.

6. Device according to one of Claims 1 to 5, characterised by
a control system which actuates the further feed device (11)
for the supply of cleaning agent after the cutting operation in
such a way that a'larger quantity of cleaning agent, in
particular of coolant-lubricant, relative to the supply of

coolant-lubricant during the cutting operation is supplied.

7. Device according to one of Claims 1 to 6, characterised in
that in the working position above the feed device (10) a
storage container (30) for coolant-lubricant is provided which
is connected to the feed device via a conduit (31), supply

ensuing under the action of gravity.

8. Method for the division of materials, in particular for
the inner hole cutting of single crystals, wherein the material
(1) is divided by means of a cutting disk (2) penetrating into
the material by rotation during the cutting operation,
characterised in that a coolant-lubricant is supplied only on
the exit side, viewed in the direction of rotation, behind the

passage of the cutting disk (2) through the material (1).

9. Method according to Claim 8, characterised in that during
the cutting operation the cutting disk (2) is cooled and after

the cutting operation is cleaned.

10. Method according to Claim 9, characterised in that during
cobling coolant-lubricant is supplied in a certain quantity and
during cleaning coolant-lubricant is supplied in a greater

quantity relative to the latter.
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12. Method according to Claim 11, characterised in that, in
the direction of rotation of the cutting disk, the gaseous
medium is supplied after the emergence of the cutting disk from

the material.

13. . Method according to one of Claims 8 to 12, characterised
in that a coolant-lubricant containing an additive which

increases the surface tension is employed.

14. ‘Device for the division of materials, in particular of
gingle crystals, having

a cutting disk (2) with a concentric hole whose edge (3) forms
a cutting edgé, the cutting disk (2) being rotatable about its
central axis in order to cut the material (1),

a positioning device for positioning the material (1) to be cut
relative to the cutting disk in such a way that during cutting
the cutting disk moves in rotating manner through the material
to separate off a part (la) of the material (1),

a device (10) for the swupply -of coolant-lubricant onto the
cutting disk (2),

a device (11) for the supply of cleaning agent onto the cutting
disk (2), a control system being provided which controls the
device (10) and the device (11} in suéh a way that coolant-
lubricant is supplied during the cutting operation and cleaning

agent is supplied after the cutting operation.

15. Device according to Claim 14, wherein the control system
is constructed in such a way that the coolant-lubricant is
supplied at a low volume flow rate and the cleaning agent is

supplied at a greater volume flow rate relative to the latter.
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lubricant is supplied during the cutting operation and a

cleaning agent is supplied after the cutting operation.

17. Method according to Claim 16, characterised in that the
coolant-lubricant is supplied at a small volume flow rate and
the cleaning agent is supplied at a greater volume flow rate

felative to the latter.
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