12 APR 2005 Device and nmethod for the division of materials The invention
rellates to a device and a nmethod for the division of materials, in

particular of single crystals. Inner hole cutting is a known t f he
division of single crystals, which is enployed in parti cul ar"nzog\%emog

production of sem conductor wafers. Fig 1 is a schematic illustration for
the inner hole cutting of a single crystal | seen in a plan viewin  the
“direction of the central longitudinal axis M As can be- seen in Fig 1 the
single crystal 1, which i's of substantially cylindrical construction with
a central |ongitudinal ac.lx is .fitted on a nounting which is not shown
and. t oget her wi RV t%e =4 ’E"?EIFO'%afﬁrbéh?rﬂﬁéfdsﬂﬁnwfjlmae:@mnehs per pendi cul ar to
the central |ongitudi naI axis M by neans of an advancenent device which is

not showg,  To divide or gut the wafers a cutting disk 2 is provided which
consi sts o? a core né:te&F Shedt 28°pbR &9 Agrethashfesnthé cliviséon hol e whose

edge 3 sof mpgrdials t e panetcdlakeot Ssi0gaupEsFkdy i amond particles and thus
forms a cutting edge. The width of the core netal sheet between its outer

edge and. its inner edge is greater than the. dianmeter of the single,

cryst al ¥werwhpbdh qusason onlay khben imnebdedge s th&@ié@kﬁf%ﬁ%ﬂ;rran cally
out its

in the fd,Quig T t isk.2.can be rotated via a drive a
centr al ar%lés R E&tl%g %‘%re qogﬁdAms SR SR TRIG T L EhHradyctiag @fi sk and t he
singl e ciydrardugteravetergnd Figel atd e sthema canol Befrdi oplel- apay that the
axis of inakathon BtQ{ hg guL di nd the central | ongi tudi nal axis
Mof the single ((::rystn 1 runilji)ﬁ%a fift%loalongeﬁnb’f fePlan %ig dimance.

Furt her fBFedi RrtaeaN’t dthe péntiniadonmbtudidedi aeis e sisngha berystal 1 is

novabl esakn I‘irgfﬁlgaﬂgh%s JifQghd %]ﬁ%@%ﬁ_a}_ v}}{_{@ﬂ' igdéf' sub%)élaxsltll\éll]! n, the

'dII’eCtIOI’lltO ithe cuttlng di's
ln construction w1th a central longitudinal axis M, is

fitted on a mounting which is not shown and together with the
lattgr can be moved in a direction perpendicular to the central
longitudinal axis M by means of an advancement device which is
not shown. To divide or cut the wafers a cutting disk 2 is
prOV1ded which consists of a core metal sheet 2a possgessing a
concentrlc inner hole whose edge 3 surroundlng the inner hole
is occupled by diamond partlcles and thus forms a cutting edge.
The w1dth of the core metal Sheet between its outer edge and
its inner edge is greater than the diameter of the 51ngle&
crystal for which reason only the inner edge is 111ustrated
schematically in the figure. The cutting dlsk 2 can be rotated
via a drive about its central axis R in 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 of the cutting disk 2 -and the central longiﬁudinal axis M of
the single crystalrl 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



in such a way that in rotating the cutting disk cuts through 1 12 APR 2005
the. single crystal 1 conpletely in a plane perpendicular to its central

| ongi tudi nal axis M and can be noved away fromthe cutting ﬂzléégﬁm

~position in which a separated wafer can be renoved. Inside t

the cutting disk 2 surrounding the inner hole, ahead of the position Pl in

the diregtl of rotatiqn A where.the cutting disk enters the single
cryst al ﬁ%‘é%{elpgl?e%r%sot.aa %e?%“\{\vvfléageilﬁelrérﬂ'ip 2BF RETRETICGEHART -YUBtEcant f eed
devi ce 4cérgrapr bongigchdionlfeedi My sodl@nt beulhsirednivagnitoot ehecut ting edge.
Fol | owi ng pasifi-on P2 in the.directign,of rotation A where the cutting
di sk emergeésl(?l?rgfnéktE hzce) lglﬁ ngl & Crystal ml,WhI’.LgPe?r%%Patr(?tegeV%\;?%ézaPhe exi t

si de, a beawendvéded device for coolant lubricant is provided. In operation,

before entry of the cutting disk 2 into the single crystal 1 the
coolant-lubricant is applied to the cutting edge or the cutting disk 2 via
the fecdisddei tlee £dgei shof Hehe duetimy kit 2 omuofoundéngutiid ngndicsk 2 i's
transportad i QLo 4 g eHLt u ur cutting. —\Wen the cutting
disk 2 emerges fromthe s %tgggr%ﬁg\ %ﬁg (g%)]f) ant -1 a rf‘%caanttmi“sgappl i ed once
nore by Wisgestomuittded didyicobess duet Bangté eanistgland tefanspdrtoaway of

Stri ppede1nBl £l iidle LAELYAdd)Ca ClldRG 9P ] SN THEG dacAddl i Ygs are  added

to the cool ant-1ubricant which reduce surface tension and hence inprove
the wet BFRYLAT thee Eaeding @rdrnt-ThbriAann erbd tbe ¢uptiver eggssesses a

devi ce frou 16l et PO DO PRI AL HRelr&fd orf LRMPLAG SYShelhate i Nterval s
In the k?lown device there is the problemthat effective cleaning and the

transportaiillyF 08 Sk fifed IRt EFrRIchguFingle crystal 1, referred to

- below as the exit side, a second feed device for coolant-
lubricant is provided. In operation, before entry of the
cutting disk 2 into the single crystal 1 the coolant-lubricant
is applied to the cutting edge or the cutting disk 2 via the
feed device 4 which then due to rotation of the cutting disk 2

'is transported into the cﬁtting gap produced during cutting.
When the cutting disk 2 emerges from the singie crystal 1
coolant-lubricant is applied once more by the second feed
dévice 5 so that cleaning and transport away of stripped
material through the cutting gép is ensured. Additives are
‘added to the coolant-lubricant which reduce surface tensign and
hence improve the wetting of the cutting disk. The knownrdevice
further possesses a device for rinsiﬁg the core metal sheet and

clamping system at intervals,

In the known device there is the problem that'effective
cleaning and the transport away of stripped material during
cutting requires so much coolant-lubricant that the cutting gap
becomes filled with coolant-lubricant and stripped material. As
a result of this it can happen.in the case of narrow cutting
gaps that there is contact between the core metal sheet of the
cutting disk 2 and the wafer section. The wafer section is

drawn onto the core metal sheet by adhesion and the quality of



cutting requires so much cool ant-lubricant that the cutting gap becones
filled wth coolant-lubricant and stripped material. As a result of this

it can happen in the case of narrow cutting gaps that there
bet ween the core netal sheet of the cutting disk 2 and the l&%éépgggﬂkg%.

The wafer section is drawn onto the core netal sheet by adhesion and the
quality of 2 12 APR 2005 the wafer separated off is adversely affected.
When thetbénW@ﬁQr nFracedapbhsi aradvenrsgd vi ﬁféaﬁtﬁépﬂﬁﬁﬂtﬁéﬁ chetaater is

torn awgy,cLL. op.ihe.offher hand. cLhe, quant iy obycoglapt-Lubcigant is

t oo |OM/ eani ng fra s ort “Ecti 5 Weh onger 7 cren
NbreoverawagdlIfyasnﬁﬂducﬁhgrshaﬁapetm@n@unnnn@suEtcbﬁlabﬁ%l@wrﬂﬁﬁﬂiﬁ@ of
tes evaporation ,and dry of the cutting

the core net qget whi ch progn g

slurry of®Ph O%o? fetSani0He8Pd SERARERSE T R One adfelP, l?ﬂ% bresent

i nvent i opupt oy &es, uddwee, f iditheedirdRicaRqokuPBL &L @Sy dmh raauntcyﬂlar

of single crystals, haV|n% a cutting disk with a concentric hol e whose
e

edge forhﬁt*éerc‘ﬂ@’ﬂlr@ efn?gé t Rereunetap dieid bdiley PuomEbOS ecwiMatiion
central f%!jsdlﬁglrg% %thEHS £ ac%n AP UL faLY g devd Ce for
ter| {0 b8 “cut rel £

positioning t Ive to the cu sk in such a
way that during cuttlng the cutting disk noves in rotatlng manner t hrough
the material to separate off a part of the material, a device for the
supply of 8%t 4ant -1 ubricant onto the cutting disk, and a device for the
supply of cleaning agent onto the cutting disk, a control system being
provi ded whi chI@ocme clspeathe thevitesand itfeerdevire @rioidaeha ademayce hber

cool ant ﬂﬁg”é 51on of materials, in particular of single crystals,
having a cutting disk with a concentric hole whose edge forms a
cutting edge, the cutting disk being rotatable about its
central axis in crder to cut the material,

a positioning device for positioning the material 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 of the material,

a device for the supply of coolant-lubricant onto the
cutting disk, and

a device for the supply of cleaning agent onto the
cutting disk, a control system being provided which controls
the device and the device in such a way that coolant-lubricant
is supplied during the cutting operation and the cleaning agent
is supplied after the cutting operation after the part of the

material is separated off.

In another aspect, the present invention provides a method
for the division of materials, in particular for the inner hole
cutting of single crystals, wherein a part of the material is
separated by means of a cutting disk penetrating into the
material by rotaticn, characterised in that a coolant-lubricant
is supplied during the cutting operation and a cleaning agent

is supplied after the cutting operation after the part of the

3



is supplied during the cutting operation and the cleaning agent is
supplied after the cutting operation after the part of the q&éerb i S
separated off. In another aspect, the present invention provi sA l%éﬂmﬁﬁ
for the division of materials, in particular for the inner hole cutting of
single crystals, wherein a part of the material is separated by neans of a
cutting disk penetrating into the material by rotation, characterised in
that a cedtemtal ub? iterrrated suppl i Bk dw=anglehenbodinegt »peraatidenaand a

cl eani ng | $.S ied_aft t he .cutting ration after th art of
Che 3 190RBEDS o SBReR o8l Bhe ARG IO REELE A oG, HEnEe
provi de holdemiiceimnéboahnmefheldifloratdiel ahkt dhgadfamedess dascreaad of i nner
hol e cuttjng both of which avoid the di sadvant ages descri bed above. The

ai m may Béog%hieved by a device in accordance with aim1 or 3 and a

met hod in accordance with Caim9 or 11. Devel opnents of the invention are

specified in the subsidiary clains. The exanpl e enbodi ments exhibit in
parti cul AhetaEn adigghtggachhaved doy i hgatieec int fpgoopuies iWgrith £4¢im 1 or
cool ant - Lubr i c LS jneed han _in .the known.devigce. By this neans a
high-quaFi §&d%?&?gﬁﬁr§§u§§ %ri%??%épi%hgﬁgg?e?ig%igg'and practica
features of the invention energe fromthe description of exenplified

enbodi ments with reference to the figures. The figures show Fig 1 a
schemat | EeYRHURISHS 6 SPcaiRFedhleR It S086A TLRIpLANtYP el gty
directiop1 9§fma single crystal |ongitudinal axis; 3a

The example embodiments 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 schematic illustration of a known device seen in plan view

in the direction of a single crystal longitudinal axis;

3a



12 APR 2005 Fig 2 a schematic illustration of an enbodi nent of the device
according to the invention seen in plan viewin the direction of the
central longitudinal axis of the single crystal; Fig 3 a schematic
illustration of the cooling step of the nethod according to tfh i n;
Fig 4 a schematic illustration of a step of the spreading qu %hépﬂem@@
cool ant-lubricant on the cutting tool before cutting; Fig 5 a schematic
illustration of the cutting step; and Fig 6 a schematic illustration of the

cl eani ng 092l Gl fENNRAAFOEFLASMBAY I SR déllce AcbRind o seen i

Fig 2 the device according to t i nvention exhibits I n known nner the

nmounting and {eingdriaie S8R in gavi iewlivthd dicslitof tIs€ Xehttal londiR@mhdler Wi th
the cutting disk 2 with the core netal sheet 2a and the dianond- particle

coat ed edge 3anis oftilei single triybtal,of the cuffing disk. In contrast with the

known device the devi.ce accordi to the invention possesses. a first feed
device 1 '9&3§6@@mﬁ80§’H§V%mﬂP FiGoL QéﬁﬂPoOfﬁltﬂﬁ f‘é@@l@ agrording fnthe® hol e

and onto the-gg%ﬁﬂpp disk 2 which viewed in the direction of rotation of
the cutting il o's provi ded on the exit side at the position P2 after

passage tF—‘ngPQ%chéﬁlatiéii!ﬂ@tr%ﬁéﬁb?b%g?ﬁofiﬂlﬁs rbhalnrgp ed device 10 1or

cool ant-lubricant 1Is constructed, way of exa in the formof a

nozzl e. Rhetduoiant-labrisanton the catithgieol beforélcuitingc! eani ng agent is
provided on the exit side in the region of the inner hole. A control
syst em i SFigrp@i sphenatie Hlussration of theccutingsdepiandand the device (11) in

h .t hat I t- ' t, | lied duri t h tti . ti
20 of onck i Rk R BRI b BRI S bR e BRaods o 1
device 12 fortd‘ ﬁ%jm&nﬁoﬂgseous medium in particular conpressed air, onto

the cutting di's and Tn particular the edge 3 is |ikew se provided on
the exit side. 4 1 2 APR 2005

As can be seen in Fig 2 the device according to the invention exhibits in known
manner the mounting and the advancement device for the single crystal 1
together with the cutting disk 2 with the core metal sheet 2a and the diamond-
particle coated edge 3 of the inner hole of the cutting disk. In contrast with the
~ known device the device according to the invention possesses a first feed
device 10 for feeding coolant-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 on the exit side at the position P2 after passage through the
single crystal 1. The first feed device 10 for coolant-lubricant is constructed, by
‘way of example, in the form of a nozzle. Furthermore, a second feed device
11 for cleaning agent is provided on the exit side in the region of the inner
hole. A control system is provided which controls the device (10) and the
device (11) in such a way that coolant-lubricant is supplied during the cutting
operation and cleaning agent is supplied after the cutting operation. 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.



The operation of the device according to the invention and the nethod
according to the invention may be seen in Figures 3 to 6. Prior to the
~cutting or dividing operation the cutting .disk 2 and the zglﬁgrzeeﬁl 1
are separated from one another. The single crystal 1 is thle ved
relative to the cutting disk 2 and the latter in rotation bites into the
mat eri al__of thHe single crystal ‘1 in order to cut it. As shown in Fi-g 3,
during TfeCRefrian 85 %%rdeﬁvilﬁﬁ LIRS driradevention Ped Bt ume 1 ow
rate, i ee@holl ON¢:ERERAgVEANEthd QWvPhESSURAYPbe | SeesURRI FRLiHe Bheo edge 3
formng the cutting edge., The materjal used as coolant- .lubricant is a
cool ant f-ubFiart® g‘c}ﬁt g’r‘?ﬁ’rﬂ? 2R G HFe CRAT IO fBF S PEhE S f ace
tensi onzaanfi tie Goghantrjituli cante aRgarhesd ecidmahs Satdtderet thaig of the
core netal fheet'-Za As_a  result cﬁf tlhis there is poor tthch of the core
metal sHEBEIDLTEEA L FRtt g aTek F1ahdvarshiEbes o3 Yye fheh
cool ant ahdbehe anit tet-of in wotachenshidfeacened the meeeeinetsl tabeet 2a. Li kew se
during _the cutting,operation, as shown ip Fig 4, .conpressed air from the
source BITBRETREEEN B 1T £FOFE Y GHY oht o' F HAREHgA S Thd A IPER  of whi ch
conpensahe orepasraride dpsrdttienpoarl amet-ilithgicakite atcanpressddmai fldwrt her
contri b%g-s _tio ta@elg‘grnaéei 1) gf dlro%pl et Seur 20 arilg é@ tr}_%ddi:StgfilebUti on of
the same. As Shéwn in i‘?g , Ia%rl ngpf:ﬁe cueftpl’ng op rpa]tlon The Cutti ng di sk
2 penet eddess fprmihe Gugeuw@tand ¢due.dfbpl wtizrd@lofiseabalsanpelintbr i cant
producegj"glﬁ- e.surf _ r . et . 2a.4-nt.o. the. sjngle crystal
1to cut o c%altﬂvxé e'gr1 %%%a%%ni%%n? gﬁ%@%o%]%%n%{l u Cirl‘l@ggﬁt&glr%{ steadily
suppl i etinatedsew phessurface. tBusiargot hé ci tdondahi Abibitikendrapl et s 20 of the
"cool ant ¢ ri.cant _on .th L sheet .. absorb _the,stri pped materi al
and sprlé%rg’pel t”g\%ffsﬁﬁae %gggég%gﬁegal%hghcé% ev'\ﬁlet%%%ugé?%te 2gécﬁ§r£ence of drying
or contaesultpicththbe tlefrer is poor wetting of the core metal sheeft 2a

of the cutting disk 2 and dioplets 20 of the coolant-lubricant

form on the surface of the core metal sheet 2a. Likewise during
the cutting operation, as shown in Fig 4, compressed air 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 furthef contributes to the formation of droplets
20 andvtorthe distribution of the same. As shown in Fig 5,
during the cutting operation the cutting disk. 2 penetrates by
_fhe edge 3 and the droplets 20 of voolant=lubricant produced on
the surface of the core metal sheet 2a into the single crystal
1 to cut off a wafer section la. Air and coolant-lubricant are
Stéadily supplied at low pressure p. During the cutting time
the droplets 20 of the cooclant-lubricant on the cofe metal
sheet 2a absorb the atripped 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 movedAawéy 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



After the cutting operation the single crystal 1 and the separated wafer
are noved, away fromthe cutting disk 2 via the advancenent dev] e[f&
that-the cutting disk and the single crystal or the separaﬂt@dmﬁez e
separated fromone another 5 1 2 APR 2005 as shown in Fig 6. The cl eaning
and the transport away of the material accumul ated on the core netal sheet
and enclosed in the droplets 20 is now carried out by supplying conpressed
air at ¥ §hopressUii@ - vTie tHeanded sl ithe drarmpgrbyawappifythg at  the

sane ti Neair8ani R-aERAEed Nors Wikl 680t Qh UDR AN 1At eRc1d A hvel y high
rate v via the feed device 11.. Thus, the nethod according.to the invention

i s a tw-ha dgerlaet ROd iFnnethicerdad oy tieserRlviing opurzrdsed ke cool i ng of
the cutdd MAghOplesddi®@ sWeid ihd ebed hRvGeR! ANtand BE W@&%%é on of the

stripped material in the coolant-lubricant droplets and the  distribution
and ret €rit9 GANBT tiTe dEBT It AJGRE| tarftufdiepedt yolubataihiatgat he stri pped

mat er i alrAnsyesI Pndem the. astiiantef r&enteifagal force. In a second stage,
after the single crystal has been noved away fromthe cutting disk, the

cleaning and transport away of stripped material is carried out by neans

of higlrmis, pPreSEthedaRchamiadegyalil: SUPRhyid 1609 @i-~Jragei cant. = The
identical with the

cl eani ng agent ,eml.oyed in the second stage can be
cool ant %]q}g‘?gcb%{%% g'i‘fln@aﬁgﬁl &9 gRoTHEP s HBe tRE MIsBe s wat er for
exanpl e.cuktnihditsoaigy theswicd@hansé £ |dHer coadntgndhel @anipaglagent ofan have
di fferertl:th1e & {,oﬁgerqti gE'ri'a’l tihe etf(\)%ﬂaaggfrdi.rég %o‘th ein,ven i.Qn very nuch
.less cGOfant SRS FERTTIY ABelda $°52Bbot fHd “ah ihiﬂgﬁ E8t 79 an for
cl eani ngiahdib@nipvaknéfrdteatddon i ppathenmadetamal-1ubriiagit- droplets
- containing the stripped material ensues under the action of
centrifugal. force. In a second stage,.after the singie crystal
has been moved away from the cutting disk, the cleaning and
trangport away of stripped material is carried out by means of
high air pressure and an édequate supply of coolant-lubricant.
The cleaning agent employed in the second stage can be
identical with the coolant-lubricant, but it can also be
‘another substance, such as water for example. In this way the

coolant-lubricant and éleanihg agent can have different

_pﬁoperties.

In the method accqrding 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 loﬁ amount of
coolantglubricant. During the actual cutting operation the
amount of coolant-lubricant is set to the minimum amount

. required in order to guarantee cooling 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 conbtradictory. Accordingly, cooling and



quality cut can be achieved only with such a | ow anount of
coolant-lubricant. During the actual cutting operation the a nAPgi ,
coolant-lubricant is set to the m ninumanount required in o 2005
guarantee cooling and lubrication. The cutting gap is clear and contact
between the core netal sheet and wafer section is avoided. However, during
cleaning a substantially ‘higher volune flowrate is ideal. These

requi r erféifediagearomeratitedrin tAveofditnghy, awddicicngineel & ffe2e®PR 2005

cl eani N9, Ah&eSEP qtaegsl Qré'dﬁlfm%?”}&f‘%o%ﬂ%@ééﬁ' since different volune
flowrates are optimal for both steps. Inst of supplying conpressed air
it is also possible to supply a different gas eg nitrogen. In a preferred

enbodi Meffsr a8 SAOMPLL bR ec 004 aalr}erlt?@s Ao SYPRININGt he

coolant-lubricant tot F (”!r;eed device 10, which geP| vers the | ow vol unme of
cool ant -%%B#Vc%rﬂlféﬁff?ﬁ@ g4fo Egt t?itﬁ’@get?per ation, is provided which in the
wor king position is |ocated at a constant height above the feed device 10
and is connected tothe latter via a feed line 31. In the container is
cool ant 17 @bPTeEGHefthPEPPIiSneditppff etha s LRAFiREdadesiiedneg 39 & dthe feed

li ne onlsypyngeig tdhe assiat -afubghayhd ¥ OEnt hediydeostaticc pressure. Air
bubbl es the feed line are carried off upwards. In this way it is

ensur eddfaEéYe’é?/etﬁ‘%@ﬁ THeFuRhAt F25ets ?‘u}é’t’)’d%’%t dpEiRg Rt SRS del i ver ed
are | owaesaeﬁﬂy dedphebiert whiee :ﬁﬂ{thle)/wdn&c:gﬂgab@@im ikheoddpention is

swtable for t ttipng . of differe terials, for o tlcal gl ass,
pl astic8 andcorf% gkt‘%l Rﬁﬂ?%?r}eed evice 10'and is conhected

to the latter via a feed line 31. In the container is coolant-
"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 éuantities of
eoolant—lubricant to be delivered are low a steady end bubble;

free supply is gquaranteed.

The invention is suitable for the cutting of different

materials, eg for optical glass, plastics and others. -



CLAIMS 1. Device for the division of materials, in particular of si ngle
crystals, having a cutting disk with a concentric hol e whose edge forns

cutting edge, the cutting disk being rotatable about its cen
order to cut the material , a positioning device for positioni @AEI\’?(MS

material to be cut relative to the cutting disk in such a way that during
cutting the cutting disk noves in rotghiMmg nmanner through the material to
separate off a part of the naterial , a device for the supply of

cool ant-lubricant onto the cutting disk , and a device for the supply of
cl eaning agent onto the «cutting disk , a control system being provided
whi ch controls the device and the device in such a way that cool ant -

| ubricant is supplDed cdurfiorg thkeddut tiag openatéoinkbnd irmeaxlieanniang agent
is supplied after the cutting gperation after the part of the material is
separ at otNILe IS tRA c&3¥ddGr ding to A aim 1, wherein the control

systemis consgrugtednd nysueh g way t&aﬁcehfa%le%bﬁet whoBEI éé@é FSerayippl i ed
at a low volume flow rate and the cleaning agent is supplied at a greater

voI ume f& owetriateg redgei viehe cutisinatdierk el devted e adradingtto daiml
G sk 5 ISR 2005 R (od iy TRa T RE devrce for the supply of a
gaseous medi unahgss et NeOZzhE ddricde | for gestinueingehd rhsUahtarvay tbabet he
gaseous cﬂetdlruer?e:tslvaepr%.lc; etdheorg[u?:ttl?leg %C_!L%k in such a way that during
cutting the cutting disk moves in rotating manner through the
material to separate off a part of the material ,
a device for the supply of coolant-lubricant onto the
cutting disk , and
a device for the supply of cleaning agent onto the
cutting disk , a control system being provided which controls
the device and the device in such a way that coolant-
lubricant is supplied during the cutting operation and the

cleaning agent is supplied after the cutting operation after

the part of the material is separated off.

2. The device according te Claim 1, 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.

3. The device according to Claim 1 or 2, having
a device for the supply of a gaseous medium onto the

cutting disk,



4. The device according to Caim3, characterised in that the device for
the supply of cool ant-lubricant and the device for the supply of a gasequs
medi um are arranged in such a way that the cool ant-|ubricant d ARPR 2005
gaseous nedium are supplied on the exit side behind the passade of the
cutting disk through the material . 5. The device according to one of
Clains 1 to 4, characterised in that the device for the supply of a

cl eaning agent,_ in partjcular cqolant-lupricant, is provided on_the exit.
side. 6. The d‘é@?ﬁ%g%%%?%:%ﬁdl a&nét“@f VdiChs TOLotBS SURBFAcPErised in

that theydad e i deaSURPING -0 e ¢BQlANL Y URhiseanl-thas ia BAZAl @ waich is
constructed in such a way that the coolant-lubricant is applied onto the
edge . 7thathdhgegiaceouscheding 1o aprlioid @rdinsle €698, - characterised by a
control systemwhich actuates the feed device during the cutting operation
in such a way that only a small quantity of cool ant-lubricant is supplied.
8. The devi ce éaccditdi nipviccoreco-dChal e Cltdm73, characterised im that in
t he worki.n sitjon above the feed _device a.storage container for

ool ant ST [ For dordedvATER 1Y SO boRRBLFRE- TUDFFEoF betfevi ce via a
condui t rhe SiRRAlde ensd rYURGRL1Vheragt haBe8hisIhadii: atd APFaRSOS 9.

Met hod for the division of materials, in particular for the inner hole
cutting iof s$idiglee wery $halts thehepelang—papricatt t3ed ndterdagedus sgshiEt ed by
nmeans of i i sk nett at | i . £ he, ot er i \ 1 O -

char act earrlaeségﬁjltﬁrlﬂﬁdgtﬁatggo%%?- Fg(g?i %%}g%ﬁfhstkg%p%%%%ogéguﬁg %ae t etclt?tgti ng
oper at i ahsdnd thrcheanithg ageptiad supplied after

5. The device according to one of Claims 1 to 4,
characterised in that the device for the supply of a
cleaning agent, in particular coolant-lubricant, is provided on

the exit side.

6. The device according to one of Claims 1 to 5,
characterised in that the device for the supply of
coclant—lubricant has a nozzle which is constructed in such a

way that the coolant-lubricant is applied onteo the edge

7. The device according to one of Claims 1 to 6,
characterised by a control system which actuates the feed
device during the cutting operation in such a way that

only a small guantity of coolant-lubricant is supplied.

8. The device according to one of Claims 1 to 7,
characterised in that in the working position above the feed
device a storage container for coolant-lubricant is
provided which is connected to the feed device via a conduit

;, supply ensuing under the action of gravity.



the cutting operation after the part of the material is separated off. 10.
The nmet hod according to aim9, characterised in that the

cool ant-lubricant is supplied at a snall volune flow rate ana tqf cigﬁging
agent is supplied at a greater volune flowrate relative t hé\ Bt X

11. The method according to Claim9 or 10, characterised in that a
coolant-lubricant is supplied only on the exit side, viewed in the

direction of rptatjqn, ehi t he passage_of the cutti.ng di sk through the
e Al 12 The MathsH AEEoFAEnGLY Lo oTe of T S I6 1 0 PRrtiRAG or | seq
in that RryasRousneRdhele totpanyl 68l §in%l§@n@ff<§4§eﬂ__%,alwheﬂeir§lép@ialr%d onto
the edge of the cutting disk 13. The nmethod according to one of Clains 9 to

12, chacdcttda gadarialhats paprematars byt meAnsf of ok atWohing the cutting
disk, theg S%%&&%t%@riﬂ@‘lg[ﬁt@l{?ﬂé'ﬁ tgf_»i&i ﬁgeroﬂ‘@{cﬁ?“ce of the cutting

disk fromthe " materia he nmet hod according to ode of Clains 9 to 13,
pharacteﬁﬁfma¢ﬁarﬂﬂmﬂ ia ¢hgtaa;cbobahtaﬁchmnaatniﬂgsapplhddidmNEHQMich
IncreaS%im}Q%t %5Ba%%egggibgnah gngkgggghglggent is supplied after

the cutting operation after the part of the material 1is

separated off.

10. The method according to Claim 9, 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 relative to the latter.

11. The method according to Claim 9 or 10,
characterised in that a cooclant-lubricant is supplied
only on the exit side, viewed in the direction of rotation,

behind the passage of the cutting disk through the material .

12. The method according to one of Claims 9 to 11,
characterised in that a gaseous medium, in particular

compressed air, is supplied onto the edge of the cutting disk

13. The method according to one of Claims 9 to 12,
characterised in that, in the direction of rotation of the
cutting disk, the gaseous medium 1s supplied after the

emergence of the cutting disk from the material.
14. The method according to one of Claims 9 to

13, characterised in that a coolant-lubricant containing an

additive which increases the surface tension is employed.
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